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CAL 
ENGINEERING 


te Production Man in the Chemical Engineering or Process Industries interested in heavy, fine, and electro-chemicals, cement, lime, ceramics, 
, coal products, explosives, fertilizers, glass, leather, paint, varnish, oils, pulp, paper, petroleum, rubber, soap, sugar and similar products, 






e furnace service. Highly resistant 
i slags, metallic oxides, metals 


on point over 3400 deg. F. 


7g COMPANY 


@ 0.8.7.-3076 
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TOLHURST Centrifu- 
gals bring to industry a 
rapid, dependable method for 





dehydrating, separating or ex- 
tracting substances in volume. 
Tolhurst engineers offer a consulting 
service based upon experience and spe- 
cialized study of centrifugal machinery 
and its practical application. Catalog or 
personal call may be had upon request. 


A u. $ U ont = aN 


Cee 


: SS 
TOLHURST MACHINE WORKS = Estapuisuen 1892, Troy. N.Y. 
New York Office: 183 Madison Ave. 


wincisco Representative 
B. M. Pilhashy 
Merchants Exchange Bldg 
San Francisco, Calif 


Canad:an Representative 
W. J. Westaway Co 
estaway Bidg.. Hamilton, On 
27 t St.. West 

P.Q 
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DIETHYLENE 
GLYCOL 


DIETHYLENE Glycol has found extensive use in the manufacture 





of composition cork, as a solvent for dyes, resins and waxes and as 
a lubricant useful in the spinning of fiber and textiles. On nitration 
it yields Dinitro Diethylene Glycol which is an important explosive. 





It is an excellent wetting agent and for this reason has been widely 
used in the printing of textiles. It is a solvent for nitrocellulose and 
many organic liquids. It may be used in the manufacture of syn- 
thetic vesins, particularly of the Glyptal type, conferring certain 
advantages upon resins so prepared. 

These uses are merely a few of the many that have been developed 
during the short period of time that Diethylene Glycol has been com- 
mercially available. Undoubtedly there are still many other places 
in which it could be used to advantage. The cost is lower than that 
of competitive materials. 


The properties of this interesting compound are set forth below 
| in order that you may more intelligently determine its applicability 
to your problem. 

Properties—Diethylene Glycol is a colorless, odorless compound, 
miscible in all proportions with water, alcohols, acetone, esters, ethy- 
lene dichloride, chloroform, nitrobenzene, aniline, etc. It is im- 
miscible with ether, benzene, toluene, carbon bisulfide, carbon 


tetrachloride. 

Boiling point, 245° @ /60 mm. Fire point, 137°C—278.6°F 
Melting point, — 10.45°C Latent heat of evaporation, 150 
Specific gravity, 1.1212 @ 15°/15° cal/gr. 244°C 

Specific heat, 0.555 @ 25°C Surface tension, 48.5 dynes per 
Flash point, 124°C—255.2°F sq. cm. 


Viscosity, 0.50 poises at 15°C 


CARBIDE AND CARBON CHEMICALS CORPORATION 
Carbide and Carbon Building 
30 East Forty-second Street, New York City 


CC 


Unit of Union Carbide and Carbon Corporation 
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COMPACT SIFTERS and SCREENS 
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in the 
SUGAR INDUSTRY 


The accurate screening of sugar is a difficult job, especially on the finer meshes, so it is 
natural that the level gyrating ROTEX Screen is well established in this field. 


One large refiner of cane sugar is using fourteen ROTEX Screens in his various plants for 
making 30 and 45 mesh separations on sugar, and also for screening bone char. 


A manufacturer of children’s food has been using ROTEX for five years, screening malt 
sugar and similar materials. In this time he has placed five repeat orders for ROTEX. We 
feel that this speaks for itself. 


Out in the west, a large producer of corn sugar is using standard ROTEX for screening 
corn sugar thru 30 mesh screen. Their machines have been in service for two years giving 
large capacity and complete satisfaction at all times. 


These installations prove the ability of the ROTEX to handle the various types of work in 
the sugar industry. 


In the same way, we can demonstrate its ability and versatility in every industry where 
mechanical separation is required. 


For accuracy, capacity and reliability the ROTEX Screen cannot be equalled. 


Send for our Catalog No. 80 
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ORVILLE S[ M p S ()N COMPANY 


Office and Factory 
1252 KNOWLTON ST. CINCINNATI.OHIO 
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THE ELECTRONIC | 
TORNADO } 


A process of automatic arc welding which rep- N 
resents a distinct advance in the welding art 


HE Electronic Tornado Process of automatic carbon arc welding 


is now available for manufacturers of tanks, boilers, steel pipe ~4 
and any products where steel is to be joined to steel on a production 4 
basis. J 
We shall welcome an opportunity to prove that welds made by this y 
process develop greater strength and are more ductile than welds A 
made by any other commercial process . . . that welding speeds <4 
are greater than by other welding methods . . . that the process { 
is adaptable for either light sheet or heavy plate . . . and that 
the cost is lower than by any other known method. ‘| 
Since welding speeds are high the cost per foot of weld is low. On J 
+ inch plate the rate of welding is 25 feet per hour. . 
The crystalline structure of welds made by the Electronic Tornado \ 
Process is remarkably fine and uniform and the metal in the weld is <| 
actually superior to the parent metal. J 
Microphotographs of sections through the fusion zone show a < 
gradual transition from the crystalline structure of the parent metal \ 
to that of the weld metal. In no place is the metal weakened by \ 
the welding process. | 
Space does not permit a description of the process itself. However, J 


a descriptive bulletin covering the Electronic Tornado is available 


and will be sent on request. 
J 
Wa d 


Vice President and General Manager N\ 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 
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Other sizes will be available soon 
a 2 in. 214 in...... > is..::. 4 in. 6 in.... 





ANNOUNCING 












Screwe 


C.N.1. FITTINGS. SCREWED OR FLANGED ARE AVAILABLE 


Chrome-Nickel \ron 





This folder will tell you all about it 








WALWORTH BRINGS. QUT A NEW PIPE ’ 
OF IMPORTANCE TO INDUSTRY 


AN ALLOY CAST IRON WITH VASTLY 5 we KE 

GREATER STRENGTH S85 
Has all the virtues of, and important additional «Y 92,442 > 
advantages over, ordinary cast iron * oS 

Every Length Air Tested Under Wate» 






















This son Blank 


will bring you a copy by return mail 





Walworth Company, 51 E. 42nd St., New York, N. Y. 


I'd like to have one of the announcement folders on Walworth 
C.N.I1. Screwed Pipe 


(Please check size of pipe you are interested in) 
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18% SS 8% Nickel 
TUBES AND PIPING 


Highly resistant to corrosive attack 


EAMLESS piping and tubes of Enduro 18-8 are immune 

from attack by many of the common corrosive 
media encountered in the chemical and process indus- 
tries. 


The following table showing the behavior in a num- 
ber of reagents of an almost identical alloy analyzing 

8% chromium and 8% nickel has been published by 
Dr. W. H. Hatfield: 


Reagent Result 


All Fruit Acids . . . . . Unaffected 
Aeootle .. . . . « Unaffected 
Acetic Vapor 33 % . . + « Slight Attack 
Cie io . . . Unaffected 
Milk (fresh or ‘eour) . . « Unaffected 
OO i 
Ome. ts awe s « s Ce 
Sl ¢ & se 6 8 ee so eee 
a 
ees o 4 “ee . . « Unaffected 
Ammonium Nitrate . . » Unaffected 
Salt Water. . . .. . . Unaffected 
Enduro 18-8 is a corrosion (Intermittent spray). . . Very Slight Attack 
resisting and high temper- Sodium Nitrate . . . . . Unaffected 
ature resisting alloy manu- CE 6k ct tk eee Re 
actu: y the Cent oy — ' ; 
Steel Corporation, and is fab- epee wae a = tat Mane Som a 


mee into Koa eer oy — pressure, temperature and minor impurities in the corrosive liquids. 
and pipe exc usive y Dy e 
Sola aes ee Seamless piping and tubes of Enduro 18-8 are also 

' - - highly resistant to oxidation and maintain great strength 
pone ne a iininen tae at high temperatures, are entirely free from embrittle- 
are recommended for use ment after protracted service at high temperatures —are 


in the following industries: easily worked, and are weldable by arc or gas. 
—— Acid, Powder — 
losives, "Artificial Sil ‘ : : : 
Fae Paper, Food Prod- Babcock & Wilcox Engineers will be glad to discuss 
ween Dyes and Dyestuffs, your corrosion and high temperature problems with you, 


Oil Refining, Chemical Ma- d | af “ h 
chinery, and for Condensers and supply complete information on the advantages of 


and Evaporators. Seamless Enduro 18-8, and castings of similar analysis. 


THE BABCOCK & WILCOX TUBE Co. 


Works and General Offices: General Sales Office: 
Beaver Falls, Pa. 85 Liberty Street, New York 


Amarillo Atlanta Boston Chicago Cincinnati Cleveland Dallas Denver Detroit Galveston Houston Los Angeles 
New Orleans Philadelphia Phoenix Pictsburgh Portland Salt Lake City San Antonio 
San Francisco Seattle Havana Honolulu San Juan, Porto Rico 
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Not some.... but all 
Fluid Products... light, 


heavy or semi-solid 
ean be mixed 
thoroughly, uniformly, 
economically, and in 
less tume with 


SL/GH 7N IN 






















Geared type heavy 
duty portable mixer, 
ball bearing through. 
out, 1/3 to 5 H.P., 
250 to 440 R.P.M. 








M i X E R ~ — 
The Propellers are scientifically arranged at USE 


a downward oblique angle. This downward 
and diagonal thrust of the propeller blades 
forces the mix against the sides and bottom 
of the container causing a combined turn- 
over and rotation of the mix in two directions 
at the same time. This principle eliminates 
the necessity of baffle plates and 
gives a result obtainable only with 
Lightnin Mixers. 


Direct drive portable 
type 1/20 to 5 H.P., 
750 to 3600 R.P.M. 


Patented side angular propeller 
type agitator for fixed installa- 
_ tions on 


tanks of 

apy tinger Nearly 20 years! ox 
to 100 perience justifes us 
H.P. or in suggesting that you 
more. consult with us on 





OZ—-OZMV “V+AZmaA>yV 





your mixing problems. 


MIXING EQUIPMENT Co., INC. 
229 East 38th St., New York, N. Y. 
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SILICA GEL 


The most 





economical 


and suitable 














mass for 


conwerters 








of Sulphuric 





Acid Contact 





Plants is 





PLATINIZED SILICA GEL MASS 


Catalyzing agent not poisoned by arsenic. 
Its use insures freedom from trouble in converters due to 


moisture condensation following a shutdown. 


LONG LIFE HIGH CONVERSION 
LARGE OVERLOAD CAPACITY 





Submit inquiries and details to 


THE SILICA GEL CORPORATION 


1100 Garrett Bldg., Baltimore, Md. 
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Jeffrey Conveyors 
Saved 
Floor Space 


Saving floor space in the plant is occasion- 
ally as important as saving men or power. 


At the Columbus Union Oil Cloth Com- 
pany six carloads of English china clay had 
to be stored near the mixing vats. Wheeling 
in and piling the clay from the wheelbar- 
rows made a shallow storage pile spread 
over a wide and expensive floor space. 


Then they installed a Jeffrey Spiral Con- 
veyor, a Jeffrey Bucket Elevator and a 
Jeffrey Scraper Conveyor that takes the 
clay from the unloading hopper to a storage 
room. 


These three conveyors are beyond the outer 
walls and roof of the plant and take up no 
floor space themselves. They carry the clay 
up and over the storage room and drop it in 
from above, greatly increasing the amount 
of clay that can be piled in a given floor 
space. 


The seven hundred ton storage room is only 
sixty-nine feet long by thirty-three feet 
wide. This Jeffrey Equipment was installed 
in 1919 and has given continuous service 
ever since. Jeffrey engineers designed it. 


The Jeffrey Manufacturing Company 
909-99 North Fourth St., Columbus, Ohio 


Ne York Rochester, N. Y Pittsburgh Boston Cleveland Chicago 
Philadelphia Scranton, Pa. Cincinnati Detroit Charleston, W. Va 


Ruf 


Milwaukee Denver Atlanta Houston 
St. Louis Salt Lake City Birmingham Montreal 





Utica 








© YEARS OF SERVICE TO INDUSTRY sail 


Elevators——Conveyors 








Coal and Ashes Handling 
Equipment 

Skip Hoists 

Chains and Attachments 

Sprocket Wheels—Gears 

Crushers—Pulverizers 

Sand and Gravel Handling 
Washing and Screening 
Equipment 

Locomotives 

Coal Mine Equipment 


Portable Loaders 


Tipple Equipment 





MATERIAL HANDLING EQUIPMENT 


| 
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A further step toward 
4 Waste Reduction 
























BEEHIVE OVENS 








RECUPERATIVE OVEN 





af Sulzer System of Dry Quench- 
ing reduces the waste incident to coke 
production. 





The beehive oven produced coke but 
wasted all gas and by-products. 


The recuperative oven conserved the 
ammonia, tar and to some extent the 
oils and coal gas. 


The regenerative oven reduced the 
waste incident to high waste gas tem- | 
peratures. Pr a] 
A thousand pounds of high pressure 
steam is delivered per ton of coke cooled 
by the Sulzer Dry Quenching System— 
from heat formerly wasted by wet 
quenching. 


Tae Sulzer System for 
Quenching coke is simple and 
dependable. Literature describ- 
ing this system will be sent to 
The steam production is secured from those interested in the advan- 
heat that is entirely wasted by all other ee a Dey tenes 

methods. It is a further step toward | 
waste reduction. ~ 


ment Corporation 


200 MADISON AVE 
NEW YORK ™ N.Y. 


ip 


we 
¢ a 
: et 


Dry Quenching Ec 


INTERNATIONAL 
COMBUSTION BUILDING 






A SUBSIDIARY OF INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 
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POWER PLANTS 


NE MILLION K. W. is the ultimate capacity 

of the Central Station shown at the top of 

Q the page. The Laundry, illustrated below, 
operates a 70 h.p. boiler. 


Both plants are equipped with fuel burning appara- 
tus, designed, manufactured and installed by 
Combustion Engineering Corporation. 


There is no sharp dividing line between the respon- 
sibilities of the stoker or burner manufacturer, the 
furnace builder and the boiler maker. Steam Genera- 
tion is a combined process of heat liberation and heat 
absorption. The performance of individual elements 
is secondary to the performance of the combination 
—as a unit. The ultimate goal sought is to produce 
a dependable supply of steam at minimum cost. 


The operation of the Laundry is dependent upon 
the performance of this 70 h.p. boiler, while thou- 
sands of New Yorkers rely upon the East River Sta- 
tion for light, power, transportation and the many 
material comforts of life which electricity has made 
available. 


The engineering, research and manufacturing facili- 
ties of Combustion Engineering Corporation are 
available to American Industry in raising the stand- 
ards of Fuel Burning and Steam Generation, 
throughout the entire range from 70 
h.p. to 1,000,000 K.W.—or beyond. 





COMBUSTION ENGINEERING 
CORPORATION 


International Combustion Building, 200 Madison Ave., New York 
A Subsidiary of 
INTERNATIONAL COMBUSTION ENGINEERING 


CORPORATION 


A 7O hk. p- boiler 
serves this laundry 











NEW YORK EDISON COMPANY 


Thomas E. Murray, Inc. 


Designing Engineers 








POWER PLANTS y 
From 70 H. P. +o 
1,000,000 KW. ult. 


BOILERS 


From 70 to over 4,000 
rated boiler H. P. 


PULVERIZED 
FUEL 


Sor gt systems 
with Mill capacities 
from 600 to 60,000 
Ibs. of coal per hour. 


STOKERS 


For capacities from 
250 to 40,000 Ibs. of 
coal per hour. 


WATER COOLED 
FURNACES 


From 90 sq. ft. to 
4,132 sq. ft. of water 
wall surface. 


AIR PREHEATERS 


From 217 to 66,942 
sq. ft. of heating sur- 
face. 











COMBUSTION ENGINEERING 
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"Net savings repay added 


[ 1] Close-up view of one of 
the fifteen 175 gallon Monel 
Metal varnish kettles in 
use at Baer Bros. Co., Stam- 
ford, Conn. plant. 





[2] Radiant heat fires of 
the type illustrated are used 
at Baer Bros. Co. plant and 
are highly satisfactory for 
use with Monel Metal var- 
nish kettles. 





[3] Four of the fifteen 175 
gallon Monel Metal varnish 
kettles at Baer Bros. Co., 
Stamford, Conn. Kettles 
mjd. by BECKLEY PEk- 
FORATING CO. of Gar- 
wood, New Jersey. Nete 
fume disposal system mfd. 
by HEINRICH SOMMER 
of Dusseldorf, Germany. 








. [3] 

















Since records of industrial service are subject to varying The A. C. Nielsen Co., widely known for its surveys, 
interpretations, there is a very definite need for an agency has recently completed an investigation into the use of 
that will make an unprejudiced investigation and publish Monel Metal varnish kettles by Baer Bros. Co. of 
its findings for the benefit of all concerned. Stamford, Conn. 




















THE INTERNATIONAL NICKEL COMPANY, INC. 
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cost 10 times over" 


MONEL METAL 
VARNISH KETTLES 
REDUCE COSTS 
AND IMPROVE 
a GF Alot Fw 








IS is an advertisement based 

on the actual facts reported by 

an organization that investigated the 

service rendered by Monel Metal var- 

nish kettles in the plant of Baer Bros. 
Co. of Stamford, Conn. 

Here are the facts: Baer Bros. Co. 
stated that Monel Metal kettles rep- 
resent an initial investment of 40% 
more than copper. But Monel Metal 
in this service “costs on an aver- 





age, 55.5% less per heat because of 
the 7 to 1 life ratio of Monel Metal 
to copper.” 

Monel Metal produces “a better 
color of bodied oil”; “lower free- 
acid content in finished product”. 
It “lowers time lost due to bottom 
replacements”; “lessens danger of 
sudden and costly failure”; “affords 
greater ease of cleaning”. 

All of these advantages of Monel 











Exterior view of varnish cook house at new plant of Baer Bros. 
Co., Stamford, Conn. Fifteen Monel Metal varnish kettles manu- 
factured by BECKLEY PERFORATING CO. of Garwood,N. J, 


Metal varnish kettles can be attrib- 
uted to Monel Metal’s possession 
of a rare combination of basic prop- 
erties. It will not rust, it resists cor- 
rosion, it has great heat-resistance 
and steel-like strength. 

We would welcome the oppor- 
tunity to give you more information 
about the manner in which Monel 
Metal will meet your individual re- 
quirements. Why not write today? 





This survey is the result of an impartial personal 
investigation by a Nielsen staff engineer in colla- 
boration with the owner. A responsible executive 
of the owning company has approved it in writ- 


be gladly sent on request. 


Morel Metal is a technically controlled Nickel-Copper alloy of high Nickel 
content. It is mined, smelted, refined, rolled and marketed solely by The Interna- 
i ickel Company, Inc. The name *‘ Monel Metal’’ is a registered trade mark. 











ing and the A. C. Nielsen Co., also certifies that 
the facts and figures are correct to the best of 
its knowledge and belief. Copies of this survey will 









67 WALL STREET, NEW YORK, N. Y. 
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@ 
if Jor that Acid 
N acid line may be a source 
; of continuous expense for 


Duriron Split Flanged maintenance. It may be a dan- 
pe Ends 

gerous hazard to the structure, 
Duriron and to the worker. It may result 


Bulletin in material losses of the corrosive 


Number 148 handled. 
‘Flanged Pipe OR—it may be Duriron, the unt- 
and Valves,”’ versal acid resistant. 


Published Duriron pipe, the split flanged 
November, 1928, | type for pressure lines, the bell 


. and spigot type where pressure 
Contains full is but a few pounds, will safely 


technical data and permanently function with 

of this virtually all commercial acids. 

Equipment. It pays for itself by maintaining 

ik i a clean plant; by saving acid; by 

Request. eliminating fire risk and struc- 
tural damage. 


For safety, economy, and assured 
operation, always install Duriron 


Duriron Split Flanged Pipe, with acid-proof pipe. 


flanges for assembly 


~The DURIRON 


DAYTON 
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ine~DURIRON 


“WORMS EYE VIEW” 
0F DURIRON ACID LINE 
IN ELEVATOR SHAFT 


COMPANY 


OHIO 
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At a well-known industrial plant the engineer- 
ing staff were testing out a newly installed 
ELLIOTT Booster Ejector. The reading of 
the vacuum column immediately became so 
high that the chief engineer in alarm shut 
down the ejector and phoned the local Weather 
Bureau for the official barometer reading. 


As is often the case with users in their first ex- 
perience with ELLIOTT Ejectors, the chief 
engineer did not realize the high vacuum easily 
obtainable with this equipment. In plants 
where it is realized, new economies in process 
work are common. 


What about your processes? Would 
high vacuum, as supplied by ELLIOTT 
Ejectors, cut your costs? ELLIOTT 
engineers are ready to give you all the 











facts. 
Bice Elliott Power Equip- 
| MPANY ment includes engines 
ELLIO T CO and =, eewere 
trica 
PITTSBURGH. PA. aashinetn seniionces?, 
General Sales Offices JEANNETTE, PA. Gecsomtems, _ beaters. 


—_- District Offices im principal cities- wee. BORD equip- 






— 
™ 
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Protection and Service! 













Lead Lined — Tin Lined — 
Hard Lead Alloy 


Pipe Valves 
Fittings Pumps 
Tanks Castings 


Special Apparatus, etc. 





For Chemical Plants, Bleacheries, 
Refineries, Rayon Plants, 
Leaching Operations, Dyes, etc. 





When planning new acid lines 
or replacing other equipment, 
specify 


That Resisto Acid Equipment has 
been chosen for important installa- 
tions by large companies is sufh- 
cient endorsement that it is built 
for efficient service. Write us for 
details and service data. 





i 
' 
j 


Complete manufacturing, engineering 
and installation service is available 
from our organization. 


RESISTO PIPE & VALVE COMPANY 


262 Bridge St., E. Cambridge, Mass. 1133 Broadway, New York 




















HEN you install pipe for handling acids, you naturally 
Ws: sure that it is corrosion-proof—but what about 

the VIBRATION to which a vertical pipe is subjected 
in pulsating pumping service? Will cracks develop? The 
answer is “No” if “United Tubond” pipe is used. Here is 
lead-lined pipe which is more than merely corrosion-proof. In 
“United Tubond” the lead is solidly, rigidly and everlastingly 
joined to the wrought iron or steel by a special process and this 
pipe not only withstands vibration but shock and pressure as 
well, 


“UNITED LINED” EQUIPMENT 


includes not only “United Tubond” pipe but also lead-lined 
fittings, valves and tanks. Under the “United” trade mark are 
also sold hard-lead fittings, valves, cocks and pumps. 

“United” installations are now in satisfactory use, eliminating replace- 
ments and lasting years where other equipment lasted months in prac- 
tically every process industry—cellulose, dye-stuffs, explosives, chem- 


icals, lime, food products, petroleum, rubber, etc., etc. Let us send 
you actual service reports on installation in your industry. 


Unrrep Leap Co. 


“~~ NATIONALT 


111 Broadway, New York City Sok 





and 


UNITED 
TUBOND 
DEFIES: 


Shock 

Creeping 

Leakage 

Expansion 

Contraction 
and 


Corrosion 


A ie 
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UNITED TUBOND 





Use 
“UNITED” 
PRODUCTS 


Chemical Lead 
Lined Pipe and 
Fittings 


fer the handling 
of Dilute Sulphuric, 
Sulphurous and 
ether acids, mine 
and salt water, etc. 


Acid Valves 
Chemical Lead and 
Tin Covered Pipe 

and Fittings. 


Hard Lead 
Centrifugal Acid 
Pumps 








| 


icine” 








FOR CORROSION RESISTANCE AZZ55¢ 
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Two 104-inch diameter homogeneous lead-lined 
tanks and one 72-inch washer. 


S y 
S 
== 


O matter how large the pressure still, the vacuum evapora- 
tor, or container, wherever corrosive liquors are handled, 


the lead lining of Homogeneous Lead-Lined Equipment 
will not come loose. 





Our improved method of casting the lining of chemical lead affords 
a dense, flawless, protective lining for the steel. And—the bond is as 
strong as the lead itself. Vacuum or intensive vibration cannot force 
it loose. Temperatures cannot affect the bond until the melting point 
of lead is reached. 


Each unit is thoroughly tested in our shops before shipment. Shut- 
downs that would hold up production are eliminated from the start. 
Write for full particulars, or let us give you quotations on stock sizes 
of the units you require. 


Partial List of Products: 





VACUUM EVAPORATORS CAR TANKS 
VACUUM TANKS DIGESTERS 
STEAM JACKETED KETTLES AUTOCLAVES 
ACID EGGS AGITATORS 


LILEAD COMPANY 


City ff Sole Agents for the Chemical Equipment Mfg. Co. 
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Dewatering in the 
Hardinge Clarifier and Thickener 


A few of the users of this device who testify to its 











ease of operation, saving of time and satisfactory 
results, are 


Pasadena Sewage Plant. 


Clarifying Activated Sludge. 


Schmidt & Ault Paper Co. 
Removing Pulp from White Water. 







Edison Storage Battery Co. 
Removing Solids from waste water to prevent pollution. 


Vanadium Corporation. 


Thickening Vanadium Sludge. 


The particularly valuable feature of the Hardinge 
Clarifier is that the solids are moved from the peri- 
phery of the tank to the center in 1% revolutions. 


This positive action of the Spiral Scraper makes it 
possible to operate the machine at a very slow speed. 
Solids are removed from the liquid as rapidly as 

\ they are settled, and without reabsorption. 





| fr Se ee Oar Balletin No. 31 describes the 
| | | | y construction and operation of 
fis 17%" [ | 3, this machine. Write for a copy. 





— : 





BRANCH OFFICES apome ss 
NEW YORK.N.V.120 BROADWAY (HmGea 


? ; ‘ 4° , ~ 

— WORK. PENNSYLVANIA 
WORKS AND 
ornce 

Es) SALT LAKE CITY UTAH:CONTINENTAL BANK BLDG, | 





Ruggles-Coles Dryers, Conical Ball, Pebble and Rod Mills, Thickeners, Clarifiers 


HARDINGE 
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HE boy resists the proposal that it’s 

time for bed. Another element of re- 
sistance in this picture is Chromel. It pro- 
vides the heating element for the soldering 
iron, and is used in the resistance grid of the 
radio. 


One side of your thermo-couples is made of 
Chromel; and the heating units in your elec- 
tric furnace are also made of Chromel. The 
heating devices in your home use Chromel. 
And so it is, all over the United States and 
around the world, in home and factory, 
Chromel performs a convenient and useful 
service. 


You'll never be disappointed in having your 
pyrometers calibrated for Chromel couples, 
nor in specifying that your electric furnace 
be equipped with heating elements of Chromel. 


Ask for Catalog E.C. 


HOSKINS MANUFACTURING COMPANY 
4439 Lawton Avenue, [ etroit, Michigan 














Chemical & Metallurgical Engineering — V ol.35, No.12 

















All Over 
the WORLD 


HE term, CHEMICO, has 

become synonymous with 
successful designing and con- 
structing of chemical plants. 
The plants illustrated represent 
a few of a number built in 
other countries by our organi- 
zation. Most of our operations 








——_ — 


tio ate in the United States and HALIFAX, NOVA — 
Ny ~~ Sa ae’ Y 


Canada. The same expert 
engineering is applied regard- 
less of the location. 








es ee Our own engineers supervise the con- TAMPICO. MEXICO. 


- on) 
struction of all CHEMICO plants. It 
is this supervision plus centralized re- 
sponsibility that enables us to deliver efh- 





ciently operating plants to the owners. , 
ISLAND OF BORNEO. BUENOS AIRES, ARGENTINA. 


CHEMICAL CHEMICAL 
PLANTS PROCESSES 


= 








CHEMICAL CONSTRUCTION CO. 
ENGINEERS AND ERECTORS 


Plants for the Manufacture and Recovery of Acids, Heavy Chemicals, Fertilizers, etc. 


MAIN OFFICE, CHARLOTTE, N. C. 


New York Office: 50 E. 42d Street 
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PULVERIZED-COAL 


in Metallurgical Operations 














Lee use of Pulverized-Coal for increased capacity, and hence 
metallurgical furnaces is increas’ lower cost of production. 

ing. Pulverized-Coalisnow used Fuller Lehigh Pulverized-Coal 
successfully for firing heating, | Equipment, widely used in boiler 
reheating, puddling, continuous’ and cement plants, has proven 
heating, annealing, malleable’ equally reliable and efficient when 
melting, and other types of applied to metallurgical furnaces. 
furnaces. Fuller Lehigh equipment 
is adaptable to practically 
every metallurgical re- 
quirement. 


Among the advantages ob- 
tained by its use are, reduc- 
tion in fuel requirements, 





Would you like copies of reprints of trade journal articles 
on Fuller Lehigh Installations in the metallurgical fieid? 


FULLER LEHIGH COMPANY, FULLERTON, PENNA wr Sescock #Milcox Organization 


FULLER LEHIGH 


PULVERIZED-COAL EQUIPMENT ~ WATER-COOLED FURNACE WALLS 
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Without Entrainment _ 


The entrainment of valuable products during evaporation and 



















a et ee 


subsequent loss to sewer is always a source of heavy loss to 
the manufacturer. The Swenson Forced Circulation Evapor- 
ator not only evaporates the average liquor without loss from a 
practical standpoint, but is particularly well adapted to handl- 
ing foaming and viscous liquors which would give the most 
trouble in the natural circulation evaporator. The boiling 
liquor is discharged from the tube at a high velocity against 
the parabolic deflector. The vapors are discharged thru a | 


‘=, 


curtain of liquor whose motion is rapidly downward. This 

} combination prevents entrainment in the ordinary sense and 

at the same time beats down any foam that may be formed in 
the body. Our Evaporator Experiment Station has studied the | j 
entrainment problem in our semiplant scale evaporator and the iia.. 
results of these tests are available for application to your prob- | 

lems. Careful material balances kept by our customers to- 

gether with condensate analyses give ample evidence that the 

forced circulation evaporator provides a cure for entrainment 


evils. 


Send for Bulletin §-128 





SWENSON EVAPORATOR COMPANY 


(Subsidiary of Whiting Corp.) 15669 Lathrop Ave., Harvey, Ill. (Chicago Suburb) 




















= beaail + 
5 















































Li 

pT 

ul } 

T 
, 








ASKET TYPE VERTICAL TYPES HORIZONTAL TUBE ROTARY VACUUM CONTINUOUS YARYAN 
‘PORATORS EVAPORATORS EVAPORATORS FILTERS CRYSTALLIZERS EVAPORATORS 
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Dirt cannot enter 


Allis-Chalmers Type 
ARZ, totally enclosed 
fan-cooled motor 
drrving sand elevator 


in a large steel foundry. 


In spite of the accu- 
mulation of dirt on 
and around this Allis- 
Chalmers motor the 
inside is as clean as the 


day it left the factory. 



















-this totally enclosed 
fan-cooled motor 


This Allis‘Chalmers totally enclosed fan cooled motor 
is protected permanently against damage under such 
operating conditions. The stator windings and rotor, 
and all parts subject to destruction, are sealed against 
the entrance of dirt. An open type motor in such a 
location is not the economical selection in view of 
the availability of the totally enclosed fan-cooled type. 


ALLIS-CHALMERS MFG. COMPANY, MILWAUKEE, WIS. 


District Offices in all Principal Cities 





Totally Enclosed MOTORS 
Fan-cooled 









HEMIST, chemical engi- 

neer and manufacturer of 
chemical process or allied equip- 
ment to-day face a brighter future 
than ever before. Industry in 
general, process industries especi- 
ally, realize that Chemistry con- 
trols their very existence, enhanc- 
ing the value and stimulating the 
search for methods, materials and 
machinery. 


Here, then, are conditions that 
demand just such opportunities 
as are presented by the National 
Exposition of Chemical Indus- 
tries. 


There assembled, the chemist, 
engineer and executive find the 
leading manufacturers in attend- 
ance to show and explain their 
newest products. Producers of 
materials, equipment, instruments 
and tools who welcome inspection 
and comparison, take this oppor- 
tunity to meet their potential 
customers face to face. 


Conversely, these same potential 
customers—men_ responsible for 
results in factory, mill and labo- 
ratory—welcome the opportunity 
to view the exhibits, to learn the 
facts at first hand, to discuss their 
problems with specialists. 
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More than 67,000 eager, progres- 
sive leaders from all over the 
world visited the exhibition last 
year. A still larger attendance is 
forecast for the coming exposition. 
Whether you are a user, buyer or 
seller, the Exposition of Chemical 


, iia 


\ W 


sy" 


‘7 
“J 


DB, \ 
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Industries at Grand Central 
Palace, New York, during the 
week of May 6, 1929 is an event 
of major importance to you. 


To promote your business, make 
the most of it. 
@ 3112 
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Chemistry has quickened the march of industry—created 
new industries, salvaged vast wastes, made industry more 
profitable and made life safer, easier, altogether more 
livable 
11VaDit 


Some credit, however, must be given to York Mechanical 
Refrigeration. 


York's development of efficient, economical, dependable 
Refrigeration for industry has made the seemingly impos 
sible easy to accomplish. It has banished staggering 
manufacturing wastes. It has made distribution and safe 
keeping of highly perishable products a simple matter. 


four particul: frigeration problems can be solvec 
Your particular refrigerat probl I lved 
without obligation—by York Engineers, backed by the 
experience and facilities of the world's largest manufacturer 


} 


of Refrigerating ma chinery for every industrial and com 


mercial need 


YORK 


ICE MACHINERY CORPORATION 


— 
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EVERAL weeks ago we mailed 
S to a large number of chemi- 
cal manufacturers three-ounce 
sample jars of Speed Pebble 
Lime with which to test the 
unusually quick-slaking proper- 
ty of this new product. 


A number of the jars, how- 
ever, were returned to us unde- 
livered because the labels were 
damaged in transit. 


So if you have not received your sam- 


ple, let us know and we shall send 
you the jar we intended you to have. 


Judging from the comments we have 
received, these samples have proven 
of real interest and value to many 
manufacturers. For in addition to 
exceptionally rapid slaking, Speed 
Pebble Lime maintains the high 
standard of purity, uniformity and 
efficiency that have characterized all 
Speed Limes for over half a century. 
Reduced size of lumps. Keeps better 
in storage. Average calcium oxide 
content 95%, 


LOUISVILLE CEMENT COMPANY, Incorporated, LOUISVILLE, KENTUCKY 






Please Note! 


Speed Chemical Hydrated 
Lime is now packed in 50- 
pound, 3-ply, air-tight, 
valve bags to facilitate 
handling and for thorough 
protection of the product 
in transit. Speed Chemical 
 —— ame 4 pebble 
‘orms) ship aper- 
lined, woul bares s, in 
waterproof jute bags or in 
bulk. 
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DOES THIS BELONG TO YOU? 


LIME 
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Maintaining 27 to 28" vacuum 
on fatty acid stills 


The above is but typical service rendered by 
ROOTS Rotary Vacuum Pumps. It is but 
one of many types of applications in the 
“industries of process.” It illustrates, how- 
ever, the high vacuum efficiency that can be 
expected with Roots Vacuum Pumps with 
low expenditure for power and upkeep. 
Here again it is the simplicity of the Roots 
principle of design that makes for the highest 
service efhciency. The suction is created by 
the action of two revolving impellers, en- 
trapping a positive volume of air at each 
revolution. 


Where the problem is one of discharging 
water against a head in addition to pulling 
a vacuum, Roots Pumps are built with a 
special straight line type of impeller. 





Koos) 


These pumps are built in a variety of sizes. 
A popular application is at paper mills for 
suction boxes and vacuum rolls. The smaller 
sizes are doing superior service for removing 
air and condensate from steam heating 
systems, handling natural gas, in vacuum 
filtration and evaporation systems, etc. 


It is impossible to list all possible applications 
for which Roots Rotary Vacuum Pumps (due 
to their ability to handle large volume with- 
out excessive size, low first cost, practically 
zero maintenance cost, and power saving 
compared with reciprocating pumps) are 
adapted. The Roots Engineering Staff will 
assist you in plans for application of vacuum 
of 28”’ or less. 





























The PH@ EM. ROOTS CO 


CHICAGO 
Pcp 0 Pettey 


CONNERSVILLE , INDIANA 
Originators of the Double Impeller Rotary Principle 


NEW YORK 
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Six new reasons 
for buying 


Srest-O Lite 


DISSOLVED ACETYLENE 





‘Tae FACT that Prest-O-Lite could be 
readily obtained direct from plants or 
warehouses in most of the industrial centers 
of the country has been one reason for its 
tremendous success. 


But the nation-wide demand has been 
steadily growing. To keep pace with this 
increased business, six new manufacturing 
plants have been placed in operation during 
the past year. 


And now, with a total of 35 plants and 
100 warehouses, Prest-O-Lite is equipped to 
render industry even greater service. 


THE PREST-O-LITE COMPANY, INc. 
Unit of Union Carbide UCC) and Carbon Corporation 


Genera Orrices: Carbide and Carbon Building 
30 East 42d Street, New York 
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To get 
perfectly balanced 
ALLOY CASTINGS— 


specify 
SWEETALOYS! 





SWEETALOY 
CASTINGS 
are balanced in 
composition to resist 
corrosion and high 
temperatures 











SWEETALOY 
CASTINGS 


(Produced in co-operation 
with patentees) 


7 ) a ) ) STAINLESS IRON 
Difficult corrosion-resisting castings, made to withstand CARCAE IRON 
hydrostatic pressure, such as illustrated here, require NICKEL CHROME IRON 


BIR ey PR aN, ere DELHI RUSTLESS IRON 
specialized skill at every step in the foundry—melting, ho sta 


moulding, pouring, and cleaning. ATHA 2600 


Our line of SWEETALOYS includes jthe alloy that will a. 


successfully resist the corrosive condition you are contending PURE NICKEL 
with. 














If you will send us specifications of your requirements, we will 
be glad to recommend the SWEETALOY for your castings. 
Write today for a copy of our FREE ILLUSTRATED DE- 
q SCRIPTIVE CHART. It’s valuable to you! 








W* J. SWEEI FOUNDRY CO. 


Non-Corrosive and [Teat-Resistin g Castings 
for the Process Industries 
IRVINGTON N. J. 
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TANTALUM 


Research opens up many new uses for 
this phenomenal metal ...... 


Research throughout industry, the past 
year records the development of many new 
uses for Tantalum. The Fansteel Labora- 
tories, too, have been busy evolving new 
methods of treating the raw metal. 


.-now Tantalum is available in any 
requisite hardness for deep drawing. 


...1t can be electrolytically colored in many 
iridescent colors. 


..a simple method of spot welding 
Tantalum to itself or other metals will be 
found along the line of progress. 


..seamless tubing of this metal has been 
fabricated—a development which opens 
the way for the use of Tantalum in coils 
for stills and pipe linings. 


...new laboratory instruments and utensils 
have been developed. 


And all this, and more, in the short period of 
a few months—for Tantalum in commercial 
form has been available for only slightly 
more than two years. 


The demand for Tantalum while logical, 
has been spectacular, for manufacturers 
have quickly seized on this highly prized 
metal to meet the peculiar needs of their 
products. 


You, too, through investigation, can find 
the use of Tantalum profitable. Our 
research engineers will gladly work with 
yours. If you prefer to experiment with this 
metal, let us send you a small sample sheet. 
There is no obligation. 


FANSTEEL PRODUCTS COMPANY, Inc. 


FACTORY, NORTH CHICAGO, ILLINOIS 


Eastern District Office, 50 Church St., New York City 


































Characteristics of commercial tantalum 


Technical characteristics 


Atomicnumber .... . ‘ » 3 
Atomic weight se a oe 181.5 
nn 6-6 «$s © 6 «© « 16.6 
Atomicvolume .. > - . 10.9 
Tensile strength, lb. sq ; 130,000 
Compressibility per _ pon sq.cm. . 0.50x10° 
Brinell hardness . .. . oe se 0 ae 
Scleroscope hardness. s« «ae 
Young's modulus of elasticity kg. per 
sq.mm. .. iw.«.e « 
Melting point, degrees roy — ; 
Specific heat cal. per gm. per degree . 
Linear coefficient of expansion per 
GugeGs . « 0 bt 6 eo 6 * 
Thermal cond., in cal. per c. c. 
Heat of combustion, cal. per gm. 
Heat of combustion, cal. per gm. 
molecule to oxide ee : 
Temp. coefficient of resistance . 
Elec. resistance microhm per c. c. at 
25° annealed .... . 
Magnetic susceptibility, X 10° 
Electrochem. equiv., mg. per coulomb 
Refractive index . . ... . 
Thermoelectric e. m. f. against cop- 
per, microvolts perdegree . . 


19,000 
2,770 
0.0365 


7.9x10° 
0.130 
1,147 


Chemical properties 


The most characteristic chemical property of 
Tantalum is its unusual resistance to chemical 
corrosion. It is not attacked by hydrochloric or 
nitric acids or by aqua regia, either hot or cold. 
It is not attacked by dilute sulfuric acid at ordi- 
nary or more elevated temperatures, but appears 
to be slowly attacked by boiling, concentrated 
sulfuric acid. Solutions of caustic alkalies do not 
attack the metal easily. Hydrofluoric acid seems 
to be the only chemical agent which will attack 
it, and in the case of very pure metal and very 
pure hydrofluoric acid the action is very slow. 
A mixture of hydrofluoric and nitric acids will 
attack the metal with avidity, causing it to go 
into solution as Tantalum fluoride. 

If Tantalum is heated in the air, the surface 
becomes blue at a temperature of about 400° C.., 
and at a somewhat higher temperature, nearly 
black. Above a dull red heat the white oxide is 
produced and the metal gradually burns. This 
metal combines with avidity with hydrogen, 
oxygen, or nitrogen. It will take up 740 times its 
own volume of hydrogen, producing a very 
coarse-grained, brittle product. 

Tantalum containing dissolved gases will be 
harder than the pure metal, and if their quantity 


FURTHER 


is appreciable the metal may even be brittle—so 
all annealing or heating operations with Tanta- 
lum must be carried out in a vacuum. Solutions 
of chlorine or the gas itself are without any action 
on the metal. Tantalum is not affected by any of 
the chemicals or antiseptics used in dentistry o1 
surgery. 


Corrosion data 


Below is corrosion data on Tantalum as far as has been 
actually determined as a guide in determining its suita- 
bility for particular uses. Tantalum, in so far as its prop- 
erties can be compared with other materials, is more 
resistant to corrosion than any known metal or alloy. 
In the table, the words opposite the corrosive agent 
have the following meanings: 

EXCELLENT: Resistance to corrosion of such a 
degree in laboratory and service tests that a long life of 
years is obtained. 

GOOD: Resistance to corrosion of such a degree in 
laboratory and service tests that commercially long life 
is obtained. 

FAIR: Resistance to corrosion of such a degree in 
laboratory and service tests that the material may be used 
when cost is not a consideration. 

POOR: Resistance to corrosion of such a degree in 
laboratory and service tests that the material is useless, 

This table takes the form of the table on corrosion 
worked out by the committee of the Society for Testing 
Materials under the chairmanship of Jerome Strauss. The 
ratings given are conservative and it is recommended 
that the Tantalum be sampled by the user for special 
processes. 


Form of Material Wrought— Sheet, Wire or Bar. 


Sulfuric Acid Excellent 
Concentrated and be- 
low boiling point.... 
Very Dilute 
Concentrated 


Hydrochloric Acid .... 


Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 


Nitric Acid 


Aqua Regia 
Hydrofluoric Acid 
Hydrofluoric and Concentrated Nitric Mixed. . Poor 
Acetic Acid 10% Solution Excellent 
Concentrated (Glacial) Excellent 
12% Solution....... Excellent 
50% Solution... .... Excellent 
10% Solution ....... Excellent 
10% Solution....... Excellent 
85% Solution....... Excellent 
Carbolic Acid ® Solution. ...... Excellent 
Citric Acid Solution....................... Excellent 
Tannic Acid Solution. ...... Excellent 
i » Solution ....... Excellent 
10% Solution....... Excellent 
Excellent 
Sodium Hydroxide.... 
HotConcentrated 
Potassium Hydroxide.10% Solution....... 
Ammonium Hydroxide... 
Sea Water 


Excellent 
Excellent 
Excellent 
. Excellent 
Excellent 
Excellent 
Excellent 
. Excellent 


Moist Atmosphere 
Moist Sulphurous Atmosphere............. 
Mine Waters 

Gases Containing Carbon Monoxide....... 


INFORMATION IS AVAILABLE ON REQUEST 


FANSTEEL PRODUCTS COMPANY, Inc. 
NORTH CHICAGO, ILLINOIS 


—Printed in U.S.A 
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PCOTTRE: 





For Detarring Gas 











HE closing month of 1928 
finds Electrical Precipitation 
more firmly established than ever 
before as the most effective and 
economical means of Detarring 


Manufactured Gas. 





mo 


os a 
rane » eax ; As 0 piety Ws. ep 
Bl ee PSE CAT ce we 


Its acceptance is based upon actual 
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achievements—not only with car- 
buretted water gas but also with 
rio’ 
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coke oven gas as produced with 


® 
4 


pies. 


two of the well-known types of 


oF ovens. 


ree 


ak © asd, . , 
Brpeimsnaary we ove™ ae The performance records of Elec- 


trical Precipitation in Detarring 
Gas justify its place in your budget 
of recommended improvements for 
1929. 


See Bulletin 202 for details. 




















Chicago Office: Research Corporation Plant and Laboratory: 
ae ee 25 West 43rd Street, New York, U. S. A. oauesy 
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STYLE M 








Style “M” Dryer is simple. Substantially it is a 
long revolving cylinder which has a furnace at 
one end. The wet material in passing through 
it is repeatedly cascaded by a series of lifting 
flights. Through this showered material the hot 
gases pass in a counter direction. The process 
is continuous. 


Powder mills use many Style “M” Dryers for 
nitrate of soda. Other plants employ them for 
sand, stone, ores, clay, fertilizers and chemical 
ANY STANDARD substances. Their advantage lies in their mod- 
PLE SARI erate first cost and low fuel consumption. Their 
upkeep is a trifling expense. 


A line asking for Bulletin 51 will bring you the 
story of all Bartlett-Snow Dryers. 


———— THE C. O. BARTLETT & SNOW CO. 
aoaeesan Goan oe 6204 Harvard Ave. Cleveland, Ohio 
Bartlett - Snow 


Bartlett-Snow Skip Hoists are proportioned 
for the brutal necessities of bulk material 
handling. Their resistance to wear and dis- 
order is almost individual. [ae 


Tell us your hourly tonnage, the percent of moisture and 
the desired dryness and we will gladly submit our recom- 
mendation. There will be no obligation. 
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BRICANT 
SCREW 
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90 DEGREE 
VISIBLE STOP 


RESILIENT 


No. 962—4-way 
GASKET 
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LUBRICANT 
DUC! METAL 
WASHER 
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LUBRICANT » LUBRICANT 
CHANNELS ,/ _ CHAMBER 
No. 164—2-way ' 
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Two REEVES Transmissions at 
the central control board which 
regulates the time cycle of the 
traffic lights in Chicago's loop 
district. Through these REEVES 
unite the time cycle can be ad- 


justed instantly in exact accord- 
ance with the traffic condition of 
the day and the hour. 


MODERNIZATION 








r | JHE modern trend in production is merely a 
wide-spread movement toward greater effi- 
ciency. Mass production, elimination of 

waste effort, accurate machinery in place of hand 
labor . . . all these are steps toward the goal. And 
as the amount of machinery grows, and the 
number of machine processés increases, the need 
for controlling the speed of machinery becomes 
more apparent. 

Single-speed machinery is out of the question. 
Step-adjustments are insufficient. Modern ma- 
chinery must be infinitely adjustable in speed . . . 
must be capable of hairline speed changes . . . able 
to take advantage of every production change and 
to meet each variance in operating conditions 
with a like variance in operating speeds. 

The REEVES Transmission represents the only 
method which gives infinite speed adjustability. 
It does not give just steps in speed ... but any 
speed between fastest and slowest, even to the 
smallest fraction of a revolution. Simple, com- 
pact, inexpensive and easy to install. More than 
40,000 REEVES Transmissions are now in opera- 
tion, and more than 400 machinery manufac- 
turers incorporate the REEVES as a standard part 
of the machines they build. 


Fill in the coupon below and maii it today for the new 
REEVES Catalog, C-88, which gives more detailed informa- 
tion on REEVES advantages in specific industries. 
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WHAT THE REEVES MEANS TO THE 
OF PRODUCTION 


The REEVES Transmission as 
standard equipment on the new 
Palmer Tenter Finishing Machine 
Manufactured by the Morrison 
Machine Company of Paterson, 
N. J. Through the REEVES the 
speed of this machine can be ad- 
justed to suit exactly the weight 
of fabric being processed. 







































MODERN MACHINERY MUST 


+h 


¢ - 








BE 





ADJUSTABLE IN SPEED 
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All six sides of straight Armstrong’s 
and Nonpareil Insulating Brick are 
now accurately machine sized. Every 
edge is straight and true and opposite 
faces are absolutely parallel. 
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VERY standard straight Arm- 
strong’s and Nonpareil Insulat- 
ing Brick is now machine sized— 
uniform, full dimensioned, straight 
edged. Passing through a series of 
parallel abrasive discs, accurately 
adjusted, all six surfaces are ground 
smooth and straight, and the finished 
brick are sized exactly to 9 x 444 x 
21% inches. 

Armstrong’s and Nonpareil Brick 
can be laid with closer joints and therefore less 
danger of shrinkage cracks and heat leaks. More- 
over, they lay up even with the refractory and 
the joints come right for ties or header courses. 

Sizing is a refinement in manufacture which adds to 
both efficiency and usability—makes a better insulation, 
easier and cheaper to install. 

Use Nonpareil for temperatures up to 1600° F. back of 
the refractory; Armstrong’s from 1600° to 2500° F. 
Samples and full information for either or both brick 
furnished on request. 


ARMSTRONG CorK & INSULATION COMPANY 
156 Twenty-fourth Street, Pittsburgh, Pa. 


strongs «Nonpareil 
Insulating Brick 


For Furnaces, Ovens and Boiler Settings 
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Sh ES AEE TT 
BUILI- BY. CARBORUNDUM 


REG oS mat Orr 





‘Bye yas enameling furnace 
heated by radiation from Carbo- 
frax chambers. 


Used for enameled stove parts—18 to 24 
gauge metal. 


Temperature in hot zone 1730° to 1750° 
Fahrenheit. 


Production 2242 square feet per hour. 


Foundation Furnaces 
FOR HEATING AND HEAT Operating fuel cost less than $1.00 per 


TREATING 
Malleable Iron Annealing 1000 square feet of white ware. 
Furnaces Furnaces turning out 97% firsts. 
“oo Designed, built, installed by the Carbo- 
se rundum Furnace Engineering Depart- 
Special High Temperature ment for the American Stove Com- 
Furnaces pany at Cleveland, Ohio. 
DESIGNED, BUILT, 
INSTALLED wr 





( Cartarvosiun Company trite) THE CARBORUNDUM COMPANY, PERTH AMBOY, N. J. 
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ONSIDERED only as a safety measure for the protec- 
C tion of workmen handling corrosive liquids, the 
Goodrich Flexite Bucket would be worth many times 
its very moderate cost. 


It is made of a tough, acid-resistant compound which 
will crack or break only under actual destructive abuse. 
This outstanding durability eliminates the breakage 
losses inseparable from the use of glass, hard rubber and 
other fragile containers; and effects substantial savings. 


Though its capacity is 3 gallons, the Flexite Bucket is 
light in weight, averaging only 3% lbs. The handles are 
so fitted as to permit nesting. 


Flexite Buckets and Dippers are recommended for the 
handling of a wide variety of corrosives at temperatures 
not exceeding 150 degrees F. They fill a definite need in 
most of the process industries. 
For detailed information, write 
for Catalog Section 9425. 





THE B. F. GOODRICH RUBBER CO. 
Established 1870 Akron, Ohio 


oodrich 





MADE IN ONE- 
QUART AND TWO- 
QUART SIZES 





‘Veute 
Acid Buckels 
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Equipment for the 
Process Industry 
Rubber Coated Fans 
Multistage Blowers 
Exhausters 
Air Washers 
Driers 
Heating and 
Ventilating Units 
Acid Pumps and 
| General Service Pumps 


(Made by our associates 
Buffalo Steam Pump Co.) 
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for every 


PROCESS PLANT 


Sugar, cement, rubber, paper, food products, ex- 
plosives—no matter what you make, there is Buffalo 
Equipment suitable for use somewhere in your proc- 
ess from crude to finished product. 


Huge, heavy plated stoker fans buzzing monoton- 
ously breathe life into thousands of furnaces in the 
process plants. ‘Tall, narrow, Type “R” fans feed 
other fires in cupolas, retorts and special equipment. 
Thick-bodied exhausters pass a steady stream of 
materials to waiting machines, while other fans cool, 
dry, heat or moisten as the case may be. 


Thousands of fans in thousands of plants, daily 
serving efficiently, silently. Designed by Buffalo 
these applications are universally successful because 
of our knowledge of air handling gained in a half- 
century of fan manufacturing. 


If your plant problems involve blowing, exhausting, 
cooling, drying, heating or ventilating, our engineers 
will gladly go over the situation with you and make 


suggestions based on over fifty years’ experience in 
this kind of work. 


Buffalo Forge Company 


501 Broadway, Buffalo, N. Y. 


In Canada, Canadian Blower & Forge Co., Lid., 
Kitchener, Ont. 








~ “Air Engineers 


Years” 
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Brought the Impossible 
TO DODGE 


VERY industry, every plant, sooner or later has a seemingly 
impossible problem to solve. Yours is surely no exception. 


Industry in general can profit by a recent experience in the cement 
business. Cement mills, making one of the most destructive abra- 
sives known, faced a costly production problem. Plain bearings 

required re-babitting in most cases within 90 days. The Dodge- 

Timken steel-sealed bearing would hold up for several years, 
many times longer than others — but still not long enough to 
satisly Dodge-Timken engineers, 

Dodge studied the problem for months, then built the product 
that solved it. A new Dodge-Timken Bearing with Abrasive 
Dust Closure, for cement mills was announced. Even though 
buried in cement dust, operating under heavy loads at maxi- 
\ mum speed, with proper lubrication there would be no 
\ wear. And proper lubrication meant grease once a month 

\ instead of several times daily! 


So an entire industry benefits from Dodge ability, thor- 
oughness and unmatched facilities. 
That is but one recent accomplishment of one of the four 
divisions of Dodge. Individually, they stand as stalwart 
guardians of low cost, high speed industrial production. 
United, they offer you the economy of centralized 
buying. 
There’s an added measure of service and satisfaction 
when your production equipment is a complete unit 
—like the product it makes for you. Parts made 
together, work best together! 


Whatever your problems — or your needs—come 
to Dodge — the World’s Market Place for Indus- 
trial Equipment. Dodge Manufacturing Corp. 

Mishawaka, Ind., Factories at Mishawaka, Ind. 

and Oneida, N. Y. 

The Four Divisions of Dodge 

POWER TRANSMISSION —Complete equipment for 
the transmission of power. Every type of pulley, hanger, 
pillow block, etc. 

MATERIAL HANDLING — Every type of conveyor 

to handle any type of packaged or bulk material. 

DODGE-TIMKEN BEARINGS—For power transmis- 
sion and machine applications. A type for every service. 
SPECIAL MACHINERY—A manufacturing depart- 

ment for those who prefer to devote their attention tc 
selling rather than making. 















































SPECIAL MACHINERY 








MATERIAL HANDLING DODGE-TIMKEN BEARINGS 
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3Parks~-Cramer >= 


Industrial Heating by Oil Circulation 


By MERRILL PROCESS 


Chapter the Fifth 


Expansion Tank 


In the earlier 
pages of this 
series you have 
read about the 
Absorber, the 
Circulating Oil 
Pump, the 
Piping System, 
and the Cir- 
culating Oil— 
otherwise 
known as Mep- 
rolene. 






OVERILOW 





Now we come to so 
simple a thing as an Ex- 
pansion Tank. 


CONNECTION FROM 
RETURN MAIN 


And why an Expansion Tank? You know 
that most things that are heated have a 
habit of expanding. The expansion or in- 
crease in volume of a liquid is proportional 
to the “Coefficient of Volumetric Expan- 
Meprolene Circulating Oil has a 
value of 0.000486, therefore, a given quantity 
will increase twenty-five (25) per cent in vol- 
ume, if its temperature is raised 514°F. 


sion.” 


This means that one thousand (1000) gal- 
lons at 60°F will increase to twelve hundred 
and fifty (1250) gallons at 574°F. 


In most Merrill Process installations, the 
Expansion Tank capacities are figured to 
handle this increased volume and something 
to spare, in case more equipment is later 
added to the system. 





Parks -Cramer Company 


Engineers and Contractors - - Industrial Piping and Air Conditioning 
102 Old South Building, Boston, Mass. 


Represented in England and on the Continent by The Kestner Evaporator ® Engineering Company, Lid, London, England 















































The location of these tanks must be care- 
fully selected, readily accessible and yet out 
of the way. The tank riser should be pro- 
vided with bends and offsets to allow for its 
own expansion without setting up stresses on 
the tank bottom. 


There are three cocks on the side to deter- 
mine the depth of the oil, and an overflow 
connection closetothetop. For convenience, 
an inspection cap is provided, but the tank is 
securely welded with closed top to protect 
against the weather. 


You will appreciate then that an expansion 
tank is more than justatank. It isa respect- 
able and necessary piece of equipment, 
silently performing its daily task in order 
that the rest of the parts can do theirs. 


Merrill Process methods are approved by 
largest Insurance Inspection Departments. 
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Huron Seal Rings 


The Huron Seal Ring was designed particularly for hori- 
zontal, rotary kilns and dryers and it is the only seal ring 
on the market making use of the basic principal of gravity. 


It maintains a constant, tight seal automatically by gravity 
—without springs or other contraptions of any kind. Ad- 
justment is never necessary. 


Huron Rings wear and wear—the first one installed more 
than six years ago is as good as new—and it’s not been 
touched since the day it was installed. 


For conserving heat, assisting in temperature control or 
maintaining a constantly tight, dust-proof seal, Huron 
Rings are in a class alone. Their first cost is their only 
cost, 

We also manufacture Huron Speed Reducers—built 

to meet the requirements of the Process Industries. 

Separate catalogs are issued on Huron Seal Rings and 


Huron Speed Reducers. One or both will be sent 
on request. 


HURON INDUSTRIES, INC. 
General Sales Office: 1440-1442 Builders Bldg., Chicago, III. 
The factory is in Alpena, Michigan 


Seal tings 


au 
for ROTARY KILNS-DRYERS - COOLERS 
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NO CHANCES TAKEN HERE! 


Valuable ingredients given thorough protection 


in PFAUDLER GLASS-LINED equipment 


AR. WINARICK, New York City, is another of those distin- 
guished cosmetic and perrume manufacturers who uses Pfaudler 
glass-lined equipment for handling such valuable ingredients as 
essential oil, stearic acid, aleohol and so on. Above is general 
view of the storage and mixing equipment; inset, closeup of 
storage tank battery. See text. 





“An ounce of prevention is worth nation when it costs so relatively little 
more than a pound of cure.” A “sick to prevent this? Let us tell you what 
business” is always difficult to cure. we have accomplished during the last 


Take precautions that will prevent forty years in eliminating such 


trouble. Address your letters to 
Pfaudler, the originators and world’s 
Why impair the ingredients used in largest builders of glass-lined steel 
your products with metallic contami- _acid resisting equipment. 


sickness . . .. it represents only a 
small part of the cost of cure! 


THE PFAUDLER COMPANY—Chemical Division—Rochester, N. Y. 


NEW YORK ELYRIA, 0. CHICAGO SAN FRANCISCO 
8 W. 40th St. Pfaudler-Elyria Div. 1442 Conway Bldg. 122 New Montgomery St. 
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with the 
Raymond 
KILN- 
MILL 


heater for supplying hot air of air-drying system in 


Thermostatically-eontrolled 
Raymond Kiln-Mill, installed at «a prominent Delaware chemical plant. Duct 
shown at left leads to pulverizing unit in adjoining room. See illustration below. 


Another successful installation heard from!—a leading manu- 
facturer of pigments and chemicals reports wonderful results 
in producing lithopone at his Delaware plant with the KILN- 
MILL, (a Raymond mill equipped for drying and pulverizing 
in one operation). 


In recent test runs made with and without the air-drying 
action, a most significant achievement was the output increase 
obtained from the same pulverizer when heated air was in- 
troduced into the grinding chamber. 


First, the roller mill was operated without the heater. The 
hourly capacity averaged 6940 pounds of finely ground 
lithopone. 


tei 


Then the heated-air supply was connected and the pulverizer 
operated as a Kiln-Mill. At once the moist, scaly powder 
disappeared from the inside surfaces of the mill and piping, 
and the capacity rose to 8330 pounds per hour—an increase 
of 20%—and the moisture content of the product was reduced 
to twenty-five thousandths of one per cent. 


Detailed figures on this test will be sent you on request, if 
your engineers are interested in having the complete data 
for reference. 


Y EDS we Rete te: 


Remember that the Kiln-Mill is applicable to many different 
kinds of materials, and it may be profitably used on your 
product. 





Type of mill employed for grinding lithopone in plant mentioned ‘i 


ros ° ° . above—Raymond No. 2 Roll High-side Mill ipped with al % 
W rite for a copy of the new Kiln-Mill Bulletin. seperation and oie drying. “rH dries, grinds ond a the * 
product simultaneously and automatically. No pre-drying equip- 4 


ment needed. 


RAYMOND BROS. IMPACT PULVERIZER CO. 


Subsidiary of the 
International Combustion Engineering Corporation 
MAIN OFFICE AND WORKS: | 
1311 NORTH BRANCH STREET, CHICAGO t ; 


342 Madison Ave. Guardian Building Subway Terminal Bldg. 
NEW YORK CLEVELAND LOS ANGELES! 
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Machine used to paste labels on 
tin cans. Two G-E cartridge units 


are used 


Machine which fries 40 doz. dough- 


nuts per hour. Electrically heated with 


four 








RAL 


2 kw 


helicoil immersion units 

















Machine used for manufacturing 
paraffine-impregnated paper cups. 
Four G-E clamp-on units furnish 
the heat 


The Trend Toward Electric Heat 


Although electric heat 
will not supplant all 
other forms of heat for 
industrial purposes, 
there are processes in 
every industry where it 
is the ideal heat—the 
most economical heat 
—the heat that ulti- 
mately will be used. 





ULTIMATELY 
ELECTRIC HEAT 
IN EVERY INDUSTRY 


GENERAL ELECTRIC 


~\ 





/ 


ELECTRIC COMP 





SCHENECTAD Ae 


Electric Heat! Clean, safe, economical heat; under 
perfect and automatic control; placed just where you 
want it; requiring no attention from anyone. This is 
the heat that is going into thousands of process 
machines which formerly used fuel or steam. 


Cartridge units, clamp-on units, or helicoil immersion 
units—-no matter which type of electric heating unit 
you desire, you can find none as good as those made 
by General Electric—because General Electric origi- 
nated and perfected all these units. Carefully designed, 
sound of construction, compact and efficient, G-E 
units insure the most convenient and economical 
method of heat application to machines. Hundreds 
of thousands are in use. Write to your nearest G-E 
office for complete information. 


SALES 
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When we were boys 


We didn’t appreciate the value of quality when 
we were youngsters. Our principal thought was, 
“Let’s go!” 

But as you and I have grown older, we have 
learned that quality is exceedingly important. 


One make of automobile, for instance, will sell 
for $1500. Another automobile, no larger in size 
and no heavier, but made with much greater care, 
sells for $4500. The difference, $3000, is the 
“quality” difference. 


We are proud to say that NEWARK Wire Cloth, 
and NEWARK products, are made as well as we 
know how to make them. I, personally, have made 
and have supervised the making of wire cloth for 
more than a half century. Our mechanics are all 
thoroughly schooled and skilled in their work. 


Take for example our recent world’s record 400- 
mesh wire cloth which is the finest ever made. The 
wires used in that cloth drawn in our own plant, are 
only one-thousandth of an inch in diameter. 160,000 
square openings per square inch. Could there be 
more convincing proof of quality and craftsmanship 
than this? 


It costs us more to make NEWARK Wire Cloth, 


of course. We guarantee the correct number of 





wires per inch; the correct spacing; the correct wire We make wire cloth of all mal- 
diameters; the correct weave; and the highest grade leable metals: monel, aluminum, 
metal obtainable for the purpose. brass, copper, bronze, phosphor 


Before placing that next order, look into the aoonme, er ates, gold, en, 
QUALITY of what you are buying and you will be platinum, nickel chromium, tinned 
well repaid in the end. Don’t be blinded by low price. '™et@ls, special alloys, ete. We carry 

Joun C. CampBELt, President. a very large stock, hence can usu- 
ally ship promptly. Ask for our 
new Catalog No. 26. A post card 


request will bring it. 


NEWARK WIRE CLOTH CO. 


350-364 Verona Avenue 
Newark, N. J. 











New NEWARK Testing Sieve. Corners Branch Office: 
are rounded so materials can't catch. All . . 
soldering on outside. Wire Cloth more 66 Hamilton St., Cambridge, Mass. 


easily replaced than on any other sieve. 
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n Emblem 
of 


QUALITY and SERVICE 





Guarantee 
of SATISFACTION 


NATIONAL QUALITY and SERVICE are behind 
every NATIONAL PRODUCT. They are your guarantee 


of satisfaction. 


Careful study to increase the scope of NATIONAL 
SERVICE has resulted in such developments as NATIONAL 
SEAMLESS BLANKETS for rotary filters and NATIONAL 
DOUBLE WEAVE FILTER CLOTH. 

The use of NATIONAL FILTER CLOTH is an 


assurance of economical and efficient operating results. 


If you are not now using NATIONAL PRODUCTS 


in your operations it will pay you well to investigate. 


A request for a booklet containing our various styles of 
filter cloth involves no obligation. 


THE NATIONAL FILTER CLOTH 
& WEAVING Co. 


1717 Dixwell Avenue, New Haven, Conn. 


“Manufacturers of Cotton 
Filter Cloth Exclusively” 






































HIS rapid circulating evaporator with 


condensers, coolers and pumps was designed, 
built and installed by the J. P. Devine Manufac- 
turing Company, Inc., for a client who sub- 
scribes heartily to an open-minded policy on 
equipment replacement. He checks the cost 
of operating the old against the economy and 
increased production of the modern units. 
The result is always a close-up picture of actu- 


alities. And cold fact has never been known 

















to lead any business up a blind alley. With 
greatly increased plant facilities at Buffalo, 
N.Y.,and Mt.Vernon, Ill., we are in a stronger 
position than ever in our quarter of a century 
of pioneering and leadership to serve the com- 


plete Process Field. 


V4 suggest a severely critical survey of 


your plant equipment because the place for 
your company to make money 1s within the 
plant itself. Modern methods and modern 
equipment will return profits in reduced oper- 
ating costs, increased volume of output and a 
higher quality uniformity. Your engineers 
are welcomed to our laboratories. Our own 


staff will be glad to co-operate. 


J. P. Devine Manufacturing Company, Inc. 


Executive Ofhce: Buffalo, N. Y. 
Plants: Buffalo, N. Y., and Mt. Vernon, III. 
New York Headquarters Chicago Headquarters 


51 E. 42nd Street 122 S$. Michigan Avenue 
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ip Wagner makes every commercial type of 


A C AY 0) (8) wo Se c. motor, . . . polyphase, and single- 
TT e 


phase including squirrel-cage, repulsion- 


of induction, starterless, slip-ring and 


All Types 


pp Fynn-Weichsel. Wagner engineers know 
the best motor for each application... 


their recommendations are unrestricted. 


Es emcee 








Wagener engineers invite you to submit your motor 


problems. They can advise without prejudice. 


Literature on Request ip 
WAGNER ELECTRIC CORPORATION Ts 


6400 Plymouth Avenue, St. Louis, U. S. A. 
Wagner Sales Offices & Service Stations in 25 Principal Cities p 
Products: FANS .... Desk, Wall and Ceiling 
'RANSFORMERS . . . Power, Distribution and Instrument 
MOTORS . . . Single-phase, Polyphase and Direct Current 
61-763 1-3 
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Oliver Continuous 
Filters used in sewage 
disposal work in one of 
the middle western 


i 
| 
| 
| 
| 


cities. 


Consider the Variables Possible 
with Eight Types of Filters 


| ‘ In a single type of filter the variables are 
‘Ties an limited. This naturally limits its application. 


Types of Filter to use 


Normal Pressure and Heat 
Sweetiland Pressure Filter 
High Pressure and Heat and 
Refrigeration 
Kelly Pressure Filter 
Pressure with Rotating 
Elements 
Sweetland Cantilever Filter 
Vacuum with Rotating 
Elements 
American Continuous Filter 
Oliver Continuous Filter 
Combined Thickening and 
Filtration 
Oliver-Borden Thickener 
Sweetlend Thickener 


Small Batch Work, Very Dry 


Cake, Gummy Material 
United Filter Press 


Vacuum Pumps 


But consider the number of variables with 
eight different types of filters. How much 
nearer you can come to securing the best filter 
unit for your problem. 


Oliver United has eight different types of 
filters, each with a number of modifications. 
Oliver United Engineers have the broadest kind 
of experience to back up their recommendations. 


It will be to your advantage to consult with 





Cc if mps i ; ; 
peony 7H Amend Oliver United on your filtering problems. 


OLIVER UNITED FILTERS 


Successor to Oliver Continuous Filter Co. and United Filters Corporation 


NEW YORK, 33 West 42nd St. CHICAGO, 565 W. Washington Bivd. 
SALT LAKE CITY, Felt Building 


LOS ANGELES, Central Building SAN FRANCISCO, Federal Reserve Bank Building 


London Paris Johannesburg Tokyo Melbourne Manila 
Honolulu Montreal 
Halle, Germany Scheveningen, Holland Soerabaia, Java 
Factories: Hazleton, Pa. Oakland, California 


Cable Address: Oliunifilt. 
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The Treat. £22. eed 
Towards Higher 


Temperatures and Pressures, not | 
only permits faster and more eco- 

nomical production, but is con- | 
stantly opening up new possibilities 
for the process industries, many of 
them through the use of Smith- 
Welded Vessels. 


SMITHW 


A. O. SMITH CORPORATION 


Pressure Vessel Sales Division 











General Offices — Milwaukee, Wisconsin 








lvd. 


PRESSURE 
VESSELS 





tit Sf a 
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Electric Industrial Trucks 






















yy 
= 







Yale K20 and K2I, 2- 
and 3-Ton High Plat- 


form Trucks 


Yale K22 2-ton 
High Lift Truck 





Yale K26 5-ton Low 
Lift Truck 







Yale K23E 3-ton 
Low Lift Truck 





Yale K24C Four-Wheel- 
Steer, Four - Wheel- 


Yale K24A Th 
= yin Drive Tractor 


Wheel Tractor-Truck 


Yale K25 3-ton High 
Lift Truck 





Yale K67 Four-Wheel- 
Steer Rubber Tired 


Trailer 





Yale K24B Three Wheel 


Heavy-Duty Tractor 





Yale K68 Crane on K23 
Low Platform Truck 





- 


The Yale Line of Electric Industrial Trucks 


The Yale line of Electric Industrial Trucks what is now a definite and outstanding demand. 


and Tractors embodies the utmost in modern Our engineers will gladly confer with you 
mechanical improvements, many exclusive and assist you to solve your particular prob- 
with Yale. lem. If a Yale Truck can profitably serve 

Beginning with almost instant acceptance, you, it will be recommended—if it cannot, 


the Yale K Series of trucks has steadily built up we will not attempt to sell you. 


The Yale & Towne Manufacturing Company 
Stamford, Conn., U. S. A. 


Hoisting *« Conveying Systems 


MARKED IS YALE MADE 









YALE 








~ 
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Modernizing 
with 
Westinghouse 
Turbines 





A 2500 Kw. Westinghouse Turbine Generator Unit in the International Paper 
Company’s Plant at Fort Edward, N. Y. 


Paper Mill Generates Power 
at Low Cost 


OU should produce power from steam used in manufactur- 
ing processes and for plant heating by first passing the 
steam through a suitable turbine. Steam thus utilized per- 


| SW burned. 


forms a double duty and results in high economy from the fuel 


A Westinghouse 2500 kw., non-condensing, bleeder-type, tur- 
bine generator unit accomplishes this for the International Paper 
Company. Steam for pulp digesters is bled from an intermedi- 
ate stage of the turbine, while the exhaust steam from the tur- 


'Power Plant Equipment 


Air Ejectors 


| includes 





Feed Water Heaters 
Generators 

Generator Air Coolers 
Heat Exchangers 


Jet and Barometric Con- 
densers 


Reduction Gears 

Surface Condensers and 
Auxiliaries 

Stokers 


Turbines 




















Westinghou 


bine is used in paper machine driers, and for plant heating. 
Practically all the power used in this paper mill is thus obtained 
cheaply as a by-product of its process steam. 


Your plant may present the opportunity for generating by- 
product power at a low cost by the use of a Westinghouse in- 
dustrial type turbine. Our engineers gladly will co-operate in 
a study of your plant requirements. 


Consult our nearest office. 


Westinghouse Electric & Manufacturing Company 
South Philadelphia Works Philadelphia, Pa. 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 





se 
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Choose the hoist 


precisely suited 
to your job. 


No one hoist can meet the thousands of widely varying 
demands of industry without sacrificing something in 
either speed, efficiency, or dependability. Planned load 
handling reduces costs to a minimum because it 
employs the hoist on the correct type and size to fit 
precisely the load—clearance—length of lift—speed 
—and other essential requirements. 











Shepard floor oper- 
ated hook suspension 
type 








Shepard offers industry more than 5000 standard types 
Gheseed stationere Gane -fus and sizes—the most complete line of hoists in America. 
eye > ny ee Every hoist is pre-proved in the service for which it is 

recommended; is engineered on the experience of more 
than 25 years devoted exclusively to the design and 
construction of hoisting machinery. 


Such features of design as the “Balanced” Drive, 
automatic oil bath lubrication, enclosed unit con- 
struction and permanent alignment, contribute to the 
consistent, trustworthy service of Shepard Electric 
Hoists. Maintenance is reduced to a minimum 
production increased materially—when these labor 
saving hoists are assigned to a job. 


Shepard close clearance type 
for low headroom require- 
ments 





Let a Shepard representative assist you in selecting the 
Shepard Electric Hoist precisely suited to your job. 
A letter to Montour Falls will bring you whatever 


Shepard long winding drum information and assistance you may require. 


type for long lifts. 


SHEPARD ELECTRIC CRANE & HOIST CO. 
382 Schuyler Ave., Montour Falls, N. Y. 


Member Electric Hoist Manufacturers Association 


FEPAR 


ELECTRIC CRANES & HOISTS 












Shepard Parallel Type 
with plain push trolley 













Branch offices are mai’ 
tained in principal cities 


Largest Manufacturers of 
Electric Hoists in America 
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2 Ill 


NO LEAKAGE 



































































































































With the S. W. Heat Exchanger 


RRECT design and careful workmanship assure 

the user of leak proof joints—and absolute 

freedom from inter-leakage—a fault so com- 

mon in many exchangers. No jamming and pulling 

of tubes—no lost time and labor—the full guided 

floating tube plate takes care of all play, expansion 

and contraction—a definite improvement over ex- 

: isting types. Efficient, modern-built in sizes and 

| capacities to meet every productive need—this S.W. 

| Heat Exchanger is solving the problems in many 

industries as they may relate to the heating or cool- 
ing of liquids—or the condensation of vapors. 


—— ‘FY 











The single design permits using singly or 

















i al in series by merely bolting together— 
L assuring flexibility and high salvage value. 
ee Can be used in vertical or horizontal position. 
Bulletin No. 10— mailed 
gladly on request. 





» | STRUTHERS-WELLS COMPANY 


WARREN, PENNA. Branch Offices: New York Philadelphia Buffalo Chicago San Francisco 








rt ete 


Taser. <- 


See eed 


Ee 
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100 POUND PRESSURE 


SHRIVER DIAPHRAGM PUMP 


For pumping thick and heavy sludges, corrosive, 
gritty and granular liquids, etc., against pressures 
up to 100 pounds in filter press work and in 
pumping this same class of materials in other 
plant operations, Shriver Diaphragm Pumps are 
giving unequalled service in the chemical and 
chemical process industries. Shriver Diaphragm 
Pumps have many features such as completely 
supported diaphragms, self cleaning ball type 


valves, oversize liquid passages, removable liquid 
ends, all moving parts submerged in]lubricant. 
Shriver Diaphragm Pumps will give an unfailing, 
superior service in operations which pumps of 
other types are not fitted either by design or 
construction to perform. 


Let us give you the details. Your inquiries are 
solicited. 


T. SHRIVER & COMPANY 


ESTABLISHED 


1860 


808 HAMILTON STREET 


HARRISON 


A rFELITER PRESS 


- N. J. 


R EVER Y PURPOSE 

















SHRIVER 








FILTER PRESSES 


FILTER CLOTH 


DIAPHRAGM PUMPS 
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Fish in tubes and 
fish in powder 




















HIS is really two separate cases 
with but one point in common— 
the raw material—fish. 


One manufacturer wanted to put up 
fish paste in collapsible tubes, so we 
provided him with machines to fill 
and close the tubes. 


The other case was more unusual. 
A fishing company wanted to manu- 
facture fish meal. The difficulty had 
been that drying was so slow, or 
heat so excessive, that spoilage often 
occurred. 


Now, regardless of weather, it takes 
him six hours to convert fresh caught 
fish into a dry, granular powder. 
There is no spoilage, he saves time, 
space and labor. 











as = Process problems that involve— 
wa Absorption Cooling Impregnation 
fo i ——. 7 er ee Briquetting Distillation Measuring 
Toit ~~ _— crs Coating Drying Mixing 
ee e Compressing Evaporation Weighing 


Filling 





If you have such, od —_ me Se 
What is your process problem 9D advantage of thet 83 years of exper 
4 s ience. Perhaps we cannot help you. 

Bring it to th : 


If we can’t, we'll be quick to say so. 


Makers of Process Machinery Since 1895 
5820 TABOR ROAD, OLNEY P. O. PHILADELPHIA, PA. 












IR RRETER tin i ori 


om eY eta 
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Vitreosil MUFFLES 


Vitreosil muffles are suitable for use in high temperature gas, oil or electric fur- 
naces, or may be directly wound with resistance wire for electric heating. They 
effect a direct economy in time and fuel owing to the rapidity with which they 
may be heated, and have the further advantage of being absolutely gas tight, so 
that contamination of the contents by fuel gases passing through the muffle is 


impossible. 


For assaying, ash determinations, ignition of precipitates and general analytical 
work, vitreosil muffles are unequalled. They are also valuable for enameling 
small work, hardening and annealing small metal parts, and general testing and 
and experimental use. 








Stocked in twelve sizes with curved sides 
and four sizes with rectangular section. 


Cylindrical vitreosil muffles can be 
supplied to order in practically 
any diameter and length. 




















Write for Particulars 


The THERMAL SYNDICATE Led. 


66 Schenectady Avenue, Brooklyn, N. Y. 






































December, 1928 — Chemical & Metallurgical Engineering 65 


\\) Fai wun \ibive b Waidaddsslddid : \ Mm MUM de CL LAM ne ees OER M HHUA /, 


+ meatnay 








_Dissolves i in nf she time 


t+, i td bs 
ok a 
“ 

















Patents j a a of 
Pending showing teeth. 











A customer says: 


66 We dissolved a batch in 4 hours 
which formerly took us 36 hours. 
; We now intend to make all of this 
os Fete product in 2 tanks at each of 2 plants 
oa. instead of from 3 to 5 tanks at each 

a of 4 plants. 99 








Such speed is possible only with the 


“JOHNSON” RAPID 
TURBO-DISSOLVER 


(Patented) 


“Johnson” Rapid Turbo-Dissolvers con- Shredder plates with 27,000 teeth on 
sist of a closed type impeller, a deflecting ee the deflecting blade ring 

blade ring with grater plates and a tank Wie 
designed to give maximum circulation of Fi 
the entire contents. The grater plates ees aie 
provide simultaneous shredding and dis- ree 2. Detain solid particles in zone of 
solving action, hitherto unknown. maximum turbulence. 























l. Present ever fresh contact sur- 
faces between solid and solvent: 


Equally well adapted to high or low 
viscosities, for the rapid solution of 
——— a solid organic or inorganic chemicals 
Se ae Aes yo ‘ in any solvent . . . salts, acids, 

eee eee! = a: ; bases, esters, gums, shellacs, nitrated 
Lite Oe ; cotton, etc. 











| SB 2 e A ea | For details write 
Be Ep Ia oa THE TURBO-MIXER 
- oes ee des CORPORATION 
1133 Woolworth Bldg., New York, N. Y. 























SEZ . 
Define @ 3113 
Blade Ring 
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Sifting and Mixing Equipment 


Two Important Steps in the Manufacture of Industries’ Products 


















The 
GYRO-SIFTER 


Now operating satisfac- 
torily on a multitude of 
materials and has an un- 
limited scope of possibili- 
ties for practical applica- 






A Special GYRO-SIFTER. , , ‘ 
Note the extra steep pitch of the sieve box. This machine tion. It is furnished 
is made entirely of Monel Metal for operating on a very standard of steel or wood, 
unusual product. in a number of sizes in 


1, 2, 3, or 4 sieve deep 
styles, and any style and size can be readily altered to meet unusual conditions and requirements. 


The patented-ball cloth cleaning arrangement keeps the cloth meshes perfectly clean for constant uniform separations, 
and insures maximum capacity at all times. 


Bulletin No. 41-A describes The GYRO-SIFTER fully. We will send it, on request. 


UNIQUE 
MIXERS 


Many ‘Types — Many 
Sizes. Capacities range 
from ™% to 160 cubic feet. 
Used for mixing dry, 
damp or free flowing wet 
materials and liquids. 








Illustration shows the mechanism of our new “patented” mixer with trowel 
type mixing blades used for intimately associating materials that would have a 





tendency to lump or ball up while being handled in the ordinary type of mixer. Chap Bane Betidicn 
It has solved the mixing problems in a great many plants handling materials such 
as, dry colors, water paints, stucco preparations, clays, pulverized sugar, cocoa, cnvemnes 
soda, etc. 
~~ boil drvi h GRINDERS 
We manufacture mixers with Steam Jacketed Body for heating, boiling or drying the ; 

products during the process of mixing. Also mixers with bodies of wood, Monel Metal, PULVERIZERS 
or other specially treated corrosion-proof material for mixing salt, chemicals and other SIFTERS 
products which have a tendency to corrode on, id nee 

The combined UNIQUE and GARD! ines present a suitable 

Mixer for every requirement. Write for Bulletin No. 32-A of ELEVATORS 

UNIQUE Mixers and Catalog No. 15 of GARDNER Mixers. CONVEYORS 





SHEET METAL TANKS, 
BINS AND HOPPERS 


ROBINSON MFG. CO. POWER CONNECTIONS 


MILL SUPPLIES 





Manufacturers of Process Equipment 


72 Painter St., MUNCY, PA. Ask for Catalogs 
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Ir isn’t a case of one down— 


ALL DOWN with 





THE 
NON-METALLIC ELECTRICAL 
HEATING ELEMENT 








, a industrial furnace, for instance, 
having a number of Globar heating 
elements— 


QIf it becomes necessary to replace a 
single Globar the furnace needn’t be 
shut down—there need be no loss of 
production service—no waiting for the 
furnace to cool off to get inside to re- 
place the element— 


QNo waiting for it to get up to heat 
again—Globar with its butt-end con- 
tact permits of an exceedingly simple 
mounting— 


GA Globar element can be replaced 
while the furnace is in operation—and 
inserted from the outside 





Globar is a 


~ QIt is just a matter of a few moments 
Carborundum and all done while the rest of the 


Reg .U.S.Pat.Off 


Product Globar elements are at required heat. 














| Grosar Has Many Other Advantages 


| At, Toutp 1n Our TecunicaLt BULLETIN D-2 





GLOBAR CORPORATION, NIAGARA FALLS, N. Y. 


| Globar is the registered trade name given to non metallic electrical heating and resistance ) 
materials, and to other products of Globar Corporation, and is its exclusive property 



















Chemical & Metallurgical Engineering — Vol.35, No.12 














Phenol Removal 


from 


Coke Plant Wastes 


HE problem of phenol removal need no 

longer vex operators of by-product coke 
and gas plants. The old steel-corroding, 
coke-deteriorating method of using phenol 
bearing wastes to quench coke is no longer 
necessary. 


The Koppers Construction Company an- 
nounces a perfected process to strip phenol 
from coke plant wastes. The process has 
been carried through laboratory and plant 
size tests by The Koppers Company and is 
now in actual successful operation at the 
coke plant of the Hamilton Coke and Iron 
Company at Hamilton, Ohio. 


Through the courtesy of the Hamilton 
~@ Coke and Iron Company, we invite Be 


... visitors to inspect this plant... 


The Koppers Construction Company 





Designers and Builders of 
BY-PRODUCT COKE AND GAS PLANTS 


ta = 


Chicago Pittsburgh New York 
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The Leading Manufacturing Plants 
testify to “Barnstead” Efficiency— 
its Aid in Bettering Products 


Dohme 


needed water 
for 
Solution 


S-T-37 





their specifi- 
cation read: 


“Barnstead 
distilled” 













The Barnstead Automatic Water Stills shown in these two views, furnish 
the distilled water for Solution S-T-37 at Sharp & Dohme, Manufacturing 
Chemists, Baltimore, Md. The Barnstead installations at thie model plant 
consist of two Steam-Heated Stills respectively of 30 and 50 gallons dis- 
tilled water hourly capacity, @ Bor-type Distilled Water Storage Tank of 
270 gallons capacity, and two 150-gallon All-Metal Cylindrical storage 
tanks. 


EPUTATION for “quality of products” is jealously guarded by the 

leading manufacturers of Pharmaceuticals, Toilet Preparations, best 

Soaps, fine Chemicals, etc. Their leadership—prestige—business—all are 
built upon this policy, rigidly adhered to. 


Their “BARNSTEADS”—whether employed for small-capacity require- 
ments in Research and Plant-Control laboratories in order to ensure accu- 
racy of determinations, or for factory-scale use to provide a basic in- 
gredient of their products—always can be depended upon to produce exactly the right 
quality of distilled water to meet their highest-quality standards. A distillate that 
invariably is chemically and bacteriologically pure! And trouble-free operation that 
is insurance against costly interruptions to Production schedules! 

The pacemakers throughout the Process Industries know these facts and benefit accordingly 
Their Barnstead-distilled water is produced at negligible cost (often a fraction of a cent per 


gallon)—while plant efficiency is increased and market value of products is enhanced Write 
for the informative Barnstead Distilled Water Handbook, or consult our engineers 


BARNSTEAD STILL AND STERILIZER CO., Inc. 


Sole Manufacturers of the genuine “Barnstead” Still 
4 Lanesville Terrace, Forest Hills, Boston, Mass. 


ee 


“Nearly Everybody 
uses the Barnstead” 


Sharp & Dohme, Inc. 

E. R. Squibb & Sons 

Eli Lilly & Co. 

United Drug Co 

General Chemical Co. 

Hynson, Westcott & Dunning 
Nujol Laboratories 

Michigan Drug Co 

Gibson Snow Co., Inc. 

Antitoxin & Vaccine Laboratories 
Pathological Laboratory, San Diego 
Roessler & Hasslacher Chemical Co 
Lederle Antitoxin Laboratories 

B. B. Culture Laboratory 

San Antonio Drug Co. 











Brewer & Co., Inc. 
Eimer & Amend 


and other nationally-known manu- 


facturers of Pharmaceuticals. 


Mc 





HNO 








chal 


for H 3) 





did 





haath 


WATER STILLS 


PROCESS - (2) LABORATORY 
STORAGE BATTERY SERVICE 


Chemically ture ||| 
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“A TRIUMPH OF MECHANICAL VIBRATION” 








Link-Belt Vibrating Screen at Central Chemical Company, Hammond, Indiana. “We have had 

two screens in service for almost two years. We are screening ground salt cake up to 20 mesh 

and have found that they offer everything desirable in the way of capacity and ruggedness 
of construction that makes for economical operation.""—W. K. Clayton, Superintendent. 































UCCESSFUL screening All materials, fine or coarse, 





depends upon the percent- light or heavy, seem to yield 
age of material brought into themselves to the wizardry of 
effective contact with the screen this screen, and classify them- 
cloth, and the ability to keep selves in strict accordance with 
the meshes open. The material their size. 
es ag must be kept in constant agita- 
HERRINCBONE 


SPEED REDUCER tion, and the screen cloth itself Send for Book No. 862, and let 
constantly whipped to prevent us assist you in solving your 


clogging. screening problem. 


LINK-BELT COMPANY 3588 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 


PHILADELPHIA, 2045 W. Hunting Park Ave. CHICAGO, 300 W. Pershing Road 
INDIANAPOLIS, 200 S. Belmont Ave. Offices in all Principal Cities 
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JAK-TUNG TRUCK » BUCKET ELEVATOR 
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PORTABLE LOADER 
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MoGraw-HiILt Pustisuaine Co., Inc. 
James H. MoGraw, Chairman of the Board 
MALCOLM Mtr, President 

H. C. Parmeter, Editerial Director 
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The Individual Basis 
of Prosperity 


ECEMBER finds most of us in the process 

of inventory and appraisal. This year the 
annual period of stock taking comes at a time of 
unprecedented prosperity in American business 
as well as in the affairs of our national govern- 
ment. In both industry and nation, the elements 
of this prosperity are the same. It rests with 
the attitude and achievement of the individual. 
His confidence in business institutions, his will- 
ingness to carry his share in the maintenance of 
the common good, his insistence on higher 
standards of living and mental development— 
have made us a nation in which material 
progress is inevitable. 


RESIDENT COOLIDGE, in his annual 

message to the Congress, points with justi- 
fiable pride to the phenomenal advance this 
country has made in the accumulation of wealth. 
During the past eight years the national income 
has increased nearly 50 per cent until it is now 
estimated at more than ninety billions per year. 
The national debt has been reduced by a third. 
Four successive revisions in the internal rev- 
enue system have each stimulated business so 
that taxes, even though reduced, have yielded 
sizeable surpluses. In national government we 
have seen “substituted for the vicious circle of 
increasing expenditures, increasing tax rates 
and diminishing profits, the charmed circle of 
diminishing expenditures, diminishing tax rates 
and increasing profits.” Applying a comparable 
cycle in the conduct of private enterprise has 
helped to dispel the plague of the so-called 
“profitless prosperity.” 


MERICAN business has a _ competent 
spokesman in Secretary Mellon and his 
annual report is a model accounting, not only 
of governmental finance but of underlying con- 
ditions in industry and trade. He finds that 
business volume for the fiscal year ended with 
June had declined three per cent below 1927. 
Profits in manufacturing and mining were also 
lower by seven per cent but for other industries 
they were four per cent higher. Since June 
there has been a more favorable trend. Em- 
ployment, according to the National Industrial 
Conference Board, is highest since April, 1927, 
and wage earnings for 1928 will average greater 
than for any year since the inflation of 1920. 
With increased production efficiency reflected 
in lower commodity prices, the economic status 
of the worker is better than at any time in 
history. 


UT from the standpoint of the individual, 

the process of accounting and appraisal is 
incomplete if directed solely to material gain. 
The President defined the chief purpose of 
government “to keep open the opportunity for 
a more abundant life.” Great resources have 
been provided, he maintained, primarily to en- 
large our intellectual, moral and spiritual 
horizons. Therefore, as we look forward to 
plans for 1929, it is appropriate that we make 
sure of our objectives and if necessary revalue 
them in other terms than those of profit and 
loss. Prosperity becomes a tottering structure 
unless built on the confidence, courage and 
achievement of the individual. 











A New Tarift 
in the Making 


MMEDIATELY following the opening of the pres- 

ent short session of Congress, the majority leaders 
of the House Ways and Means Committee outlined a 
comprehensive program of tariff revision. Such prompt 
action is encouraging to those of our industries that seek 
relief in this direction, for, at best, tariff making is a 
slow and uncertain process. It remains for the industry, 
through its organized agencies or as representatives of 
individual enterprises, to present its case so clearly and 
effectively as to avoid needless controversy and delay. 

It will be recalled that when the last tariff act was 
framed, world commerce in chemicals and allied prod- 
ucts was in a chaotic condition. Foreign currencies had 
not been stabilized and the various nations were intent 
on developing chemical industries for reasons of military 
preparedness. Congress found it impossible to secure 
reliable information on foreign costs or prospective com- 
petition and as a result the original hearings that were 
held in January, 1921, were followed by twenty-one 
months of negotiation, debate and compromise before 
the Fordney-McCumber Act finally became a law. For- 
tunately, most of the uncertainties of eight years ago 
have now disappeared and, through the efficient work 
of the United States Tariff Commission and the foreign 
trade commissioners of the Department of Commerce, 
the Congress now has accurate and comprehensive in- 
formation in regard to chemical industry in the United 
States and abroad 

That a large percentage of the cases in which the 
flexible tariff has been invoked has been of a chemical 
character is the best evidence of the need for revising 
and correcting inequalities in these schedules. To con- 
tribute constructively in this program, the chemical in- 
dustry should arrange immediately to supply the chemical 
sub-committee of which Congressman L. H. Hadley of 
Washington is chairman, with complete and convincing 
data on its tariff problems. 


A Change in Status 
for Muscle Shoals 


HEN the disposition of the federal properties at 
Muscle Shoals once more comes before Congress 
for consideration, as is likely during the present short 
session, it is earnestly hoped that legislators will start 
with a clean slate and take cognizance of the profound 
change in the nitrogen situation in 1928 as compared 
with the war year of 1918 
In 1918, byproduct coke ovens supplied 78,000 short 
tons of nitrogen, and there was no production of am- 
monia by direct synthesis. Production in 1918 was, 
therefore, 54 per cent of the U. S. Ordnance Depart- 
ment’s estimate of a war requirement of 144,000 tons of 
nitrogen per year, and including the Muscle Shoals 
cyanamide plant, capacity was 118,000 tons of nitrogen, 
or 82 per cent of war requirement. Clearly, the Muscle 
Shoals plant was potentially an important factor in nitro- 
gen supply in 1918, and despite the fact that practically 
no nitrogen ever was produced, it cannot be denied that 
this project served a useful purpose merely as a safe- 
guard against a possible blockade of Chilean nitrate. In 
1928, it must be recognized that the nitrogen situation 
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is far different. It is estimated by competent authority 
that in 1928, byproduct coke ovens will produce 160,000 
tons of nitrogen and that there will be produced by direct 
synthesis 24,000 tons of nitrogen, a total production of 
184,000 tons, which exceeds war requirement by 28 per 
cent. But most significant, however, is the fact that we 
are now on the threshold of a marked expansion in nitro- 
gen production, particularly through the ammonia syn- 
thesis. It has been estimated that the annual capacity of 
byproduct coke ovens as of January 1, 1929 will be at 
least 190,000 tons of nitrogen, and further that before 
the end of 1929, the capacity of direct synthetic am- 
monia plants will be 107,000 tons of nitrogen, or a 
total capacity of 297,000 tons of nitrogen, which is more 
than twice war requirement. Perhaps the most signifi- 
cant aspect of the present situation is the fact that in 
this country the ammonia synthesis is now developed to 
a stage where practically unlimited expansion of plant 
is an assured possibility. That is, the domestic nitrogen 
industry is now in a position to meet any requirement 
for nitrogen including the requirement of war, without 
dependence on the Muscle Shoals cyanamide plant. 





Coke-Oven Gas for 


Ammonia Manufacture 


I! HAS BEEN said many times that the commercial 
problem of ammonia synthesis is largely one of hydro 
gen production. The feasibility of coke-oven gas as a 
source of hydrogen has been the subject of much aca 
demic study in this country and abroad, and in July 
1926, Chem. & Met. published a thoughtful analysis of 
this problem by Barnett F. Dodge, then of the Fixed 
Nitrogen Research Laboratory. It has remained, how 
ever, for the European industry to carry the project into 
large-scale production. That this technical development 
is an achievement of considerable merit is indicated 
elsewhere in this issue in a paper presented at the recent 
Bituminous Coal Conference by F. A. F. Pallemaerts, 
manager of the research division of coke ovens and 
synthetic ammonia of the Union Chimique Belge. 

From the viewpoint of the American coke producer 
it should be pointed out, however, that this method of 
manufacture of ammonia is not likely to prove attractive. 
In the first place it would put the industry into direct 
competition with its own byproduct ammonia. Secondly, 
at best but a small part of the industry could take ad- 
vantage of the process since the largest of the American 
byproduct coke plants, that of the Carnegie Steel Com- 
pany at Clairton, Pa., could alone produce more than 
1,500 tons of ammonia per day—an amount which unde: 
present conditions could not be expected to be absorbed 
by the world markets. 

From the standpoint of the American nitrogen in- 
dustry, it is only fair to point out that conditions in 
Belgium and in the United States are radically different. 
In this country coke-oven gas in recent years has be- 
come a byproduct of considerable value and many coke 
plants have been built primarily to supply city require- 
ments for manufactured gas. In Europe generally, 
however, coke-oven gas is sold at approximately the same 
price as the thermal equivalent in the form of coal. 
Thus, according to Mr. Pallemaerts, with coke at $4.26 
and coal at $4.71 per ton of 2,000 Ib., coke-oven gas 
is sold at approximately 11 cents per M. cu.ft. In the 


United States, however, it is a most unusual condition for 
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coke-oven gas to be sold for less than 25 cents per M. 
cu.ft. and twice that figure is not uncommon. 

A comparatively simple calculation definitely shows 
that under American conditions coke-oven gas cannot be 
considered a low-cost raw material for ammonia syn- 
thesis. Allowing for losses in process and purification, 
1 Ib. of ammonia requires approximately 100 cu. ft. of 
raw coke-oven gas. Charging only 30 per cent of the 
heating value of this gas to ammonia manufacture, which 
is the procedure of Mr. Pallemaerts, the cost of coke- 
oven gas in the United States per pound of ammonia is 
0.75 cent. With a coke price at the oven of $3.50 per 
ton of 2,000 Ib.. which is reasonably comparable with 
coke-oven gas at 25 cents per M. cu. ft., and allowing 
2 Ib. of coke per pound of ammonia, which ts a gen- 
erally accepted figure when ammonia is made from water 
gas, the coke cost per pound of ammonia is 0.35 cent. 
To this must be added the labor and other costs of 
manufacturing water gas. Thus it is apparent that in 
the United States a wide spread exists between these two 
sources of hydrogen. 

As Mr. Pallemaerts observes in his articie, the costs 
in the plant at Ostend are not universally applicable. In 
addition to the difference in value of coke-oven gas, his 
figures must be considered in the light of far lower 
wage rates in Belgium, which reflect themselves not only 
in direct labor cost in ammonia manufacture, but in the 
cost of maintenance and in the investment of fixed 
capital upon which depreciation and other capital charges 
must be made. 





Private Exploitation 
of Government Research 


HO OWNS the results of government research ¢ 

This is a very important question to be considered 
by industrial executives, especially in the chemical en- 
gineering industries. The critical nature of the situation 
is disclosed by the conference held only a few days ago 
in Washington to consider the meaning of the law passed 
at the last session of Congress granting commercial 
patent rights to government employees whose researchs 
lead to patentable inventions or discoveries. 

\pparently the present law gives any government 
investigator the right to obtain a patent without fee as 
a result of his research, even though the work be done 
with tax payers’ money and on specific assignment as a 
part of his official employment. Thus, if an engineer 
be engaged to develop a new device, to study methods 
of purification of certain products, or to investigate 
wastes or industrial processes, he is at liberty, we are 
advised, to take a patent on the results of his work, and 
then exploit it for his personal profit without any official 
supervision. 

{‘lsewhere in this issue is a news report of the con- 
ference at which this matter was discussed before a group 
of research executives and patent counsel of outstanding 
\merican corporations. That conference was not in a 
position to take official action at its meeting, but it did 
lose the far-reaching importance of the recent law, 
an! the dangerous situation which has grown up affect- 
this phase of co-operation between industry and 
government. 

‘Iver a period of years Chem. & Met. has taken *he 
d that the results of invention and discovery made by 
ernment employees are and should be public prop- 

No legislation can change the moral right of all 
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industries alike to profit from valuable discoveries made 
by the government or its staff. Chem. & Met. sees in 
the present situation, and in the discussion of it by 
competent attorneys and research leaders, no ground for 
changing this opinion. We see no reason why the gov- 
ernment research man should be allowed to develop for 
his personal profit the results of official investigation 
done while an employee of the government any morc 
than we believe such a right should be given to the em- 
ployee of any private corporation. 

The very fact that there is uncertainty in the signifi- 
cance of the present law is perhaps the most dangerous 
factor of all. Law which is ambiguous in so vital a 
matter as property right in patents cannot be regarded 
as anything but a threat against the security of the in- 
dustrial enterprises affected. 


Easy Plans Are 
Difficult to Draw 


HERE seems to be something of art in engineering, 

although few engineers, like Leonardo, go to the 
length of merging the two completely. Nevertheless, 
the subtle skill that marks the master of the brush some- 
times finds its counterpart in the neat expedient which, 
like in art—or in golf—permits attainment of an end 
in the least possible number of strokes. Complex solu- 
tions to problems of engineering are cheap. The easy, 
invisibly obvious answer is at a premium. 

Friederich Bergius was in the midst of a talk, a few 
days ago at the Chemists’ Club, about the important work 
in which he has been engaged for the last fifteen years. 
He happened to bring in one such expedient, one that 
was new to his audience, and presumably new to this 
country. It was only a step in a still obscure process, 
but it is not unreasonable to believe that it made a deeper 
impression on some of his hearers than all he had to 
say about Berginization. 

During the war, Bergius and his associates attempted, 
not without success, to eke out Germany's ebbing supply 
of carbohydrate foods, by hydrolyzing cellulose to sugars. 
It was not long before the yield had been improved over 
that of the original American experiment and the process 
was ready for the plant. Here, however, the troubles 
began. It was necessary to use concentrated hydrochloric 
acid for the hydrolysis, and then to recover it, without 
the use of excessive heat, in a still concentrated condition. 
Obviously, vacuum distillation was called for. This 
brought up the question of heat transfer at the low tem- 
peratures that must be used. It was quite out of the 
question to obtain suitable transfer through the type of 
materials that were available for use with HC1. 

As Bergius modestly said, the simplicity of the final 
solution to the problem made it remarkable that no one 
had thought of it before. If simple solutions were 
sasily or frequently arrived at, geniuses would grow on 
every bush. What could have been easier than to use 
an immiscible fluid, that was unattacked by the acid, as 
a heat carrier? And what less likely to be thought of ? 
When it was tried, a hot petroleum oil similar to fuel oil 
was found to work perfectly. It was only necessary to 
spray the oil into a mist of the mixture to be distilled, 
within the vacuum vessel, and the problem was solved. 
The separation of the glucose and oil and the proper 
condensing of the evolved vapors presented no difficul- 


ties, once the means of effecting the distillation had been 
discovered. 
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Raw Materials Control Facilitates 


Carbon Products Manufacture 











By R. S. McBride 


Assistant Editor, Chem. & Met. 





Lampblack Plant at the Fostoria, Ohio, Works of the National Carbon Co. 


ARBON products manufacture requires a proper 

raw material blending, accurately controlled proc- 

essing, and highly specialized mechanical technique 
in finishing in order that the final result may be a carbon 
exactly suited to the user’s needs. There are infinite 
varieties of real or imagined needs among users; hence 
the manufacturer must know just how each change in raw 
material or in process technique affects the finished prod- 
uct in order that he may make each lot of the desired 
mechanical, chemical, and electrical characteristics. 

It is not feasible to present here any comprehensive 
view of the selection of materials or details of plant 
operation; but it is worth while to study some of the 
fundamental principles that enter into carbon products 
making with a view to possible adaptation of these prin- 
ciples to other chemical engineering industry. At the 
Fostoria, Ohio, works of the National Carbon Company 
one finds a complete and comprehensive plant, including 





View of the Ground Floor of the Lampblack Plant Where 
the Mills Are Situated 








all auxiliary facilities, even those which have to do with 
the making of raw materials. 

The principal starting materials in this works are crude 
coal tar from which pitch, tar oils, and other products 
are made; petroleum oil, from which lamp black is pre- 
pared; and the several varieties of artificial and natural 
graphite, retort carbon, and petroleum coke, which enter 
into carbon mixes. 

It may seem strange that a carbon products manu fac- 
turer should make his own tar products. However, it 
has been found by experience that it is vital for these 
tar products to be exactly uniform in character and of 
absolutely reproducible performance. There are two 
most important forms of refined tar; one is used for 
projector and arc carbons and the other for brush-block 
manufacture. Even though it may require extra plant 
effort to make them in the carbon plant, it is found worth 
while to do this, because what might seem to the tar 





Carbon Mixers for Intimate Mixing of Carbon Flour and 


at Elevated Temperatures 
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refiner a negligible varia- 
tion could produce seri- 
ous consequences in the 
characteristics of the final 
carbon product. The ex- 
tra complication in manu- 
facture of the tar deriva- 
tives used in blending is 
negligible as compared 
with the potential diffi- 
culty with carbon prod- 
ucts through faulty per- 
formance if made with 
improper pitch or tar oil. 

Similar importance at- 
taches to the manufacture of carbon flour. In order to 
have the several forms of this exactly what is wanted, 
the company finds it advisable to start from crude cokes 
and the original petroleum oil, making its own lamp- 
black and calculating the cokes in its own plants, accu- 
rately to meet the carbon works needs. 

Four principal groups of products are made at the 
Fostoria works: Extruded electrodes and other rod-like 
products of small diameter, projector and other carbons, 
both cored and solid, “therapeutic” carbons, and brush 
block. Some are extruded products, some are die-press 
formed, and some may be either extruded or die pressed. 
[In each case the starting material is a carbon or mixture 
of carbons which has been appropriately tempered with 
tar or pitch before forming. The handling of the va- 
rious raw materials up to the stage of mixing for the 
various products is shown in the raw-material flow sheet 
of the plant. 

Coke electrodes, as their name implies, are made with 
coke as the principal source of carbon; they are the 
lowest-grade least-expensive form and are, of course, 
chosen whenever applicable satisfactorily for the purposes 
of the carbon user. In the manufacture of coke elec- 
trodes the process is essentially mixing of finely ground 
coke with pitch, blending at appropriate temperature, and 
extruding or pressing hot. The result is an electrode of 
approximately the desired size in the “green’’ condition ; 
this is baked for elimination of the volatile content and 
then finished accurately to size and shape. 

Crude coke as purchased is first calcined in a vertical 
fire-brick retort which is natural-gas fired, after which 
it is cooled and stored until wanted. It is ground in a 
mill with air separation and with use of a dust-recovery 
system to prevent dust losses. The carbon flour is mixed 
with the requisite quantity of crushed pitch and blended 
in a steam-heated or elec- 
trically heated device at 
a temperature appropriate 

produce thorough coat- 
ng of every carbon par- 
ticle with the melted 
] itch. 

Che hot blended mix- 
ture is pressed into large 
slugs of a size suitable 
tor feeding the extrud- 

r presses. These are 

draulically operated, 

ng water as the press 
medium up to. several 
thousand pounds per 
square inch. As the car- 
rod extrudes from 


} 





Dust-Recovery Systems on the Roof of the Milling Building 





Sagger Material Preparation Equipment is Used at the 
Fostoria Plant 
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the press it is cut by hand 
into convenient lengths, 
allowed to partially cool 
on wood trays, and then 
cut by machines to ap- 
propriate size, each piece 
to make a single finished 
electrode or are carbon 
or some convenient mul- 
tiple of this length. 

The green carbons at 
this stage are placed in 
gas-fired batch furnaces 
carefully held in place 
with packing material and 
baked. The baked rod is cleaned from adhering packing 
material, sawed with carborundum saws exactly to length, 
and ground on high-speed grinders accurately to diameter. 
The grinding element in this grinder is a carborundum 
wheel and the work is held on this wheel by a second 
non-abrasive wheel which, although of carborundum, does 
very little cutting. 

The products of this group include a wide variety of 
carbon rods and shapes, the most important single item 
being dry-cell electrodes. Such electrodes as are to be 
used in dry-cell manufacture must be impregnated with 
paraffin ; they are then ready for shipping to the battery 
plant. 

Projector and are carbons are made by very similar 
succession of operations to those involved in electrode 
manufacture. The appropriate mixture of carbons in 
the form of flour is blended in a steam-heated mixer with 
pitch or tar. The mixture is put through rolls in order 
to eliminate any lumps of unblended carbon and then 
sent while still hot to the extruding presses. The ex- 
truding gives either a solid rod for the ordinary type of 
arc carbons, or a hollow rod for those special carbons in 
which the core material is to be inserted. The green rod 
stock is baked in saggers just as brush-block stock 1s 
handled. 

The baked stock is cleaned, cut to the desired lengths, 
and the core, if any, is inserted. This core material is a 
mixture of rare-earth fluorides or appropriate metallic 
oxide which must be rebaked at a low temperature in a 
batch furnace after being pressed into the hollow center 
of the carbon. The pointing, butt-end finishing, and 
electroplating, if necessary, completes the carbon. The 
cored carbons are given a special test in order to indicate 
imperfections or discontinuities in the core. This is 
if there be an imperfect core it 
interrupts proper func- 
tioning of the carbon and 
the are will go out. 

Carbon brush _ stock 
manufacture requires the 
greatest care and exact- 
ness of control of any of 
the regular major prod- 
ucts. srush block is 
made from a mixture of 
carbons blended in the 
form of flour in propor- 
tions estimated to give 
exactly the desired brush 
property. Because of the 
multiplicity of forms of 
carbon and the variations 
from one lot to another 


essential because 
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of carbons apparently identical in 
properties it is necessary to use spe- 
cial precautions in mixing of carbon 
flours ; 
ticular desired performance character- 
istic in the finished brush, each batch 
of carbon mixture must be propor 
tioned with great care in the weigh 
larry. The individual batches vary 
in size up to a maximum of four tons 
each. 

The handled from the 
weigh larry through a mixing system 
in which the dry cold carbon is 
blended to form a perfectly umiform 
mixture. When mixing is completed 
and it is known that the batch is of 
the desired composition there is added 
in the batch larry the desired amount 
of pitch and a small quantity of oil 
which serves as a mix lubricant to aid 
the working of the dies. The blend 
ing of the carbon with the pitch is 
then carried out in a heated mixer 
As elsewhere in this very modern 
plant great pains have been taken to 
insure that the most effective and 
convenient equipment be developed to permit maintenance 
of requisite temperature for this operation with a mini- 
mum of energy consumed. 

After thorough blending of the pitch and carbon the 
batch is ground in a ring-roll mill with cyclone air 
separator and dust This material-handling 
system of the new plant was designed by the company 
itself 

Che ground mix is formed either in a hand-operated 
batch press or an automatic power press at a pressure 
which varies with the product wanted. In the new plant 
it has been found that one man can do approximately 
as much work as four men each with the older equipment. 
The product of the pressing is known as “green” brush 
block. This block is placed in clay saggers with packing 


hence, to produce any par- 


carbon is 


collector. 
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Maintain Pressures up to 3,500 Ib. 
Affords Volume 
Change Without Pressure Deviation on High- 

Pressure Water Supply 


material and baked in a producer-gas fired ring furnace 
The cycle of operation of this furnace is such that it is 
from eight to nine days from the time any section is 
charged with cold saggers until the next charging of the 
same section with cold saggers. 

The baked brush block may require an additional high 
temperature rebake if the brush characteristics wanted 
include hardness with lowest electrical resistance. This 
rebake is carried out in an electric resistor furnace 11 
which the group of brush blocks itself forms the resistor. 

When cold the rebaked brush blocks and that gas 
baked brush block which does not require electric-furnac 
treatment is ready for cleaning and finishing. These op 
erations require merely surface cleaning with an abrasive 
wheel and accurate sizing in three dimensions with th¢ 
formation of plane faces, all dimen 
sions complying with the Power Club 
specifications and tolerances. The 
properly sized block is finally tested 
for density, mechanical perfection, 
and electrical resistivity. It is then 
packed and shipped to the brush 
manufacturing plant, where it fur 
nishes the raw stock for the manu 
facture of all varieties and sizes 0! 
carbon brushes. 

Most of the carbon specialties go 
through a very similar succession 
operations. Wherever possible t! 
special shapes are made by extrusio! 
but often the desired shape can |» 
prepared only by mold or die pressing 
Among the specialties regularly mac 
are telephone disks, lightning arres 
ers, telephone back plates, turbi 
packing rings, elevator contact plat: 
and electrical contact points. 1! 
business in most of these specialties 
is, however, not sufficient to justi!) 
regular routine operation. They : 
therefore, made in a job-order sty! 
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so planned as to prevent inter- 
ruption of the regular func- 
tioning of the major part of 
the plant business. By this 
means the multitude of cus- 
tomer problems which arise in 
connection with specials can be 
given proper attention without 
interfering with the main plant 
routine. 

Manufacture of big elec- 
trodes is not carried out at 
Fostoria, but it is of interest to 
compare the procedure at the 
Niagara Falls and other works 
making these products with the 
Fostoria operations on the 
smaller products. Three im- 
portant raw materials are used 
in the making of big elec- 
trodes: Anthracite, petroleum 
coke, and pitch. The composi- 
tion of the mix is determined 
by the desired electrical and 
mechanical properties. Those 
electrodes which must be rug- 
ged for heavy-furnace duty 
usually include anthracite; 
those to be graphitized are 
made from other bases. In 
general, the electrical properties and strength required 
govern the type and proportions of the ingredients used. 

The anthracite used is of buckwheat size, usually well 
under 15 per cent ash content. The petroleum coke is 
prepared for use by furnace calcination, either at low 
temperature in a rotary kiln or at high temperature in 
an electric furnace. After this calcining for elimination 
of volatile matter the coke is milled to a carbon flour in a 
vertical ring-roll mill with an air-separation and dust- 
recovery system. 

The mixture for any type of coke or coal electrode is 
prepared in heated drum mixers and then cooled to the 
requisite temperature for hydraulic pressing in a rotary 
cooler, which is merely a small cement mixer. In this 
cooler it is rotated with circulation of air over the mass 
until the temperature reaches exactly the point at which 
extruding will proceed smoothly. In most cases it re- 
quires several mixer batches to fill a large hydraulic press, 
since the batches are usually 500 to 
600 pounds and the presses hold from 
2,000 to 12,000 pounds per charge. 

The extruding presses used for the 
large electrodes are mounted on trun- 
nions to permit tilting. The press 
chamber is filled while in a vertical 
position by a chute from the blending 
and mixing floor. The press is then 
rotated to horizontal position and the 
hydraulic extruding ram operated to 
force the electrode through the die 
onto the cutting table. Several small 
electrodes are made from a single 
press batch; but in the case of the 
largest size electrodes, 40 inches in 
diameter by 10 feet long, a full press 
batch is required for a single finished 
electrode. 

When the electrode emerges from 
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the press die the requisite 
length is cut off by a double- 
knife mechanism. It is then 
quickly rolled down an incline 
into the cooling tank which 
contains water at an accurately 
controlled temperature. The 
cooled electrode is lifted from 
this tank by a crane and trans 


ferred to the “green” stock 
pile awaiting baking. 
Baking is carried out in 


large batch furnaces which are 
ovens fired with either natural 
gas or oil or in the more effi 
cient natural - gas - fired ring 
furnace. The electrodes 
placed either horizontally or 
vertically in the furnace cham- 
ber and carefully surrounded 
with packing material which 
will prevent them from slump- 
ing down and distorting under 
their own weight when heating 
up begins. This requires not 
only care in firing, but also 
careful placing of the elec- 
trodes in the furnace. No 
saggers are used in the baking 
of large electrodes. 

The baked cleaned for removal of the 
packing material and is machined to shape if necessary 
In many cases simply squaring of the ends suffices. In 
other cases the ends must be bored and threaded in order 
to provide for the threaded connector which joins succeed 
ing sections of electrodes used in continuous furnace 
operation. The machining of all types of electrodes is 
carried out on lathes and other equipment very similar 
to the form used in metal working. The problem of tools 
is, however, a novel one, since the cutting of carbon is 
very hard on all tool materials. 

In the manufacture of the big electrodes at Niagara 
Falls the control and processing of the raw materials are 
as important as in the making of the projector and arc 
carbons, brush block and other small carbon products 
made in the Fostoria plant. It is very essential in the 
production of all such carbon products that the raw mate- 
rials be correct. 


are 
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View of the Burner Room with the Oll Pumps in the Left 
Foreground 
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Looking Into the Future of Coal 
Processing and Utilization 


Second International Conference on Bituminous 
Coal discloses new developments and indicates 
importance of chemical engineering processes 


Editorial Staff Report 


VERY phase of the Second International Confer- 

ence on Bituminous Coal, held at Carnegie Institute 

of Technology Nov. 19 to 24, disclosed the accept- 
ance of the idea which was expressed in the address 
of welcome by Dr. Thomas S. Baker, president of 
Carnegie “Tech”—‘“Coal is not only of the deepest theo- 
retical significance, but in our industrial age is also the 
most useful of raw materials with which man has been 
endowed.” All important groups interested in coal 
processing, coal utilization for heat and power, and coal 
products were represented; but the coal producer was 
conspicuous by his absence. Apparently everyone else 
but the coal-mine operator recognized this as an unusual 
opportunity for exchange of that information which is to 
guide industrial development during the next few years. 

Reporting such a complicated conference, made up of 
nearly 40 sessions and including over 125 formal papers, 
within the space of any one magazine is a hopeless task. 
At best even the person actually present at the confer- 
ence for the entire week could get but glimpses of the 
large opportunity which was afforded to American indus- 
try through this unusual gathering. This summary is, 
therefore, a reflection of but a few of the high lights of 
the addresses and discussion, including, of course, prin- 
cipally those points which appear to have the largest 
immediate value for the chemical engineer and the 
process industries. Those who have responsibility for 
the selection, utilization, or the processing of coal in any 
branch of business will do well to procure the two vol- 
umes of proceedings which are promised for early 
delivery from the Institute. These two volumes will 
unquestionably be worth many times their price ($15) 
as a summary of international opinion on coal and its 
products. 

Chemical engineers were quite at home in most of the 
discussions which ran throughout the meetings. The 
influence of fundamental research on all branches of 
coal was never more conspicuous than in these sessions. 
Economic considerations were almost equally conspic- 
uous, for in every meeting it was evident that the 
speakers realized the importance of demonstrating clearly 
the sound industrial aspects of their technologic pro- 
posals. Two of the papers presented at the general ses- 


sions which were of outstanding merit in emphasizing 
economic factors were those presented by F. G. Tryon, 
of the U. S. Bureau of Mines, who gave a most enlight- 
ening Statistical interpretation of fuel utilization trends, 
and the address entitled, “Coal, Hydrogen, and Capital,” 
by F. zur Nedden, of Reichskohlenrat, Berlin, Germany. 

The address by zur Nedden left little doubt in the 


mind of the listeners that two co-ordinate economic yard 
sticks must be used in measuring the merit of new enter- 
prises and in judging the economic status of all present 
establishments. On the one hand, there is the ratio of 
capital investment to value of product. On the other 
hand must be considered the ratio of value of products 
to value of raw coal. 

Using -these two co-ordinates zur Nedden demon- 
strated the principle which he deems of general applica- 
tion, that—“The higher the quality of the bearer of 
energy into which you transform coal the greater is the 
amount of capital which you must invest per ton of 
annual through-put.” He pointed out, however, that 
there is one apparent exception to this general rule 
in the case of coal-liquefaction processes. In this 
group of processes a large increase in product value per 
unit of raw material value occurs with only a relatively 
low ratio of investment to material cost. This is as 
would be expected when one realizes that of all important 
fuel utilization schemes now common practically none 
approach at all closely the high capacity-load-factor 
which appears to be certainly possible in coal liquefaction. 
High-temperature byproduct coking does have such high 
load factor, but the capital costs per unit of coal handled 
are apparently several times as great as are required for 
coal liquefaction plants. 


MPORTANT aspects of coal hydrogenation for the 

making of liquid fuels from bituminous coal were pre- 
sented by various speakers representing British, French, 
German, and American industrial groups and research 
institutions. Fundamental studies have been continued 
very actively in all these countries and experimental 
results were presented by J. Ivon Graham, of Birming- 
ham, England; J. P. Arend, of Luxembourg, France ; 
Hugel, of Strasbourg, France; Audibert, of Senlis, 
France; and Messrs. Kling and Florentin, of Paris 
None of these workers report commercial developments 
as yet under way except in Germany, where the Bergius 
process has been industrialized by the I. G. Farbenin 
dustrie. This German concern has, however, made much 
progress and is marketing regularly a bituminous fuel 
oil and its products, which include a gasoline substitut: 
said to be excellent in performance and economically low 
in price. 

The fundamental work of Friedrich Bergius whic! 
led to this German industrial development has been cot 
tinued with a view to disclosing more of the structure ©! 
coal itself. This eminent investigator reported at Pitts 
burgh the successful completion of his experiments 1 
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the transforming of cellulose and lignin into an artificial 
bituminous coal by hydrogenation of these vegetable 
materials under pressure in the presence of appropriate 
catalysts and at appropriate temperatures. The results 
of reaction between hydrogen and cellulose are reported 
to yield an “end coal” equal to about 40 to 45 per cent 
of the weight of the initial cellulose. 

Not only does this artificial coal, when made either 
from cellulose or lignin, resemble natural bituminous coal 
in physical properties but, it also resembles it in its chem- 
ical behavior. For example, Berginization of this end 
coal produces oils and chemicals exactly analogous to 
those made by similar hydrogenation procedures on 
natural coal. Bergius therefore concludes that we may 
safely infer that bituminous coal has probably been 
formed in nature largely from cellulosic materials and 
that no reactions are required to explain the formation 
of bituminous coal that cannot be more or less readily 
duplicated in the research laboratory. 

These disclosures of Bergius give us a new under- 
standing of coal structure and more convincing theories 
as to its origin and formation than appear to have been 
available heretofore. They also give increased knowledge 
by which to guide our further experimentation in the 
use of coal for various types of chemical products manu- 
facture. It appears logical that the half dozen or more 
other papers presented at the conference on the subject 
of the origin and composition of coal should all be 
studied and interpreted in the light of these new conclu- 
sions presented by Bergius. The Bergius method of 
approach is not likely entirely to replace the microscopic 
and chemical-solvent methods of studying coal structure, 
but apparently his investigations afford an entirely new 
method, supplemental to that of Thiessen and other 
prominent workers in this field. 

Catalysis as a factor in coal processing received 
much attention at this Conference. Kling and Flor- 
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Consumption of Bituminous Coal by Uses in a Year 
of Industrial Activity 


he data for general manufactures used in preparing this chart 
resent 1923, the last year covered by the “Census of Manu- 
turers”; those for railroads, coal-mine fuel, and steel works 
resent 1926. For the electric utilities, bunkers, and “‘domestic 
! all other’’ 1927 data have been used as being more typical 
n 1926. The figure for coke ovens represents the total con- 
ed in the active year 1926, subdivided, however, between 
«chive and byproduct so as to allow for the progress in con- 
structing new byproduct ovens in 1927 and 1928. 

ote that the item “domestic and all other” includes, besides 
houses, the heating of large buildings other than factories, such 
‘Ss hotels, apartments, stores, offices, theatres, garages and service 
Stations. 
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Consumption of Coal by General Manufacturing Plants (Not 
Including Steel Works, Coke and Gas Plants) 


The “Census of Manufactures” gives the coal consumed in 1909, 
1914, 1919, and 1923 by each of 390 industries. The consumption 
in 1926 cannot be subdivided, but from various indications, the 
total appears to be slightly less than 1923. 

The figures in the bars represent million net tons of coal, 
including anthracite as well as bituminous. The 390 census 
industries are here grouped from the viewpoint of fuel consump- 
tion. The automotive and rubber, and paper and wood pulp 
industries are separated because they have been affected by an 
abnormal growth, and the liquor industry, because it has been 
affected by an abnormal decline: The group of “heat” indus- 
tries shows a large increase in coal consumption, the “mixed” 
industries a smaller increase, and the “power” industries an 
actual decrease. This decrease is due largely to the shutting 
down of factory power plants and the purchase of electric 
central station power. 





entin, discussing high-pressure hydrogenation, under- 
took to interpret the fundamental reactions and the 
influence of physical conditions upon these reactions. 
They conclude that hydrogenation of complex substances 
usually requires catalytic agents differing in nature 
according to the temperature of the reaction. 

Another of the reports of outstanding merit presented 
at the conference on the subject of catalysis was an 
address by Dr. Carl Krauch. His explanation of 
catalytic phenomena requires the assumption that an 
oriented arrangement of the materials which are catalyzed 
occurs upon the surface of the catalytic agent. Assuming 
a di-polar nature for certain materials one can account 
for the lessening of the resistance to breakage of certain 
bonds in compounds oriented on catalytic surfaces. And 
the same explanation accounts for the fact that other 
possible reactions, which according to laws of probability 
might occur simultaneously, are correspondingly re- 
pressed because other structural bonds within the mol- 
ecules are strengthened by this same orientation of the 
molecules. Thus one understands why a catalyst may not 
only aid in the desired reaction, but also actually slow 
down or altogether suppress an unwanted side reaction. 

Statistics presented by F. G. Tryon, already referred 
to, emphasize the very great importance to the process 
industries of efficient coal burning for process-steam 
generation and for general heating purposes. This group 
of industries is, in fact, collectively the largest user of 
bituminous coal other than the railroads (and electric 
central stations). Furthermore, it appears that with the 
continued improvement in locomotive fuel-using efficiency 
and with the electrification of railways the chemical- 
process industries are going to take first rank as fuel 
consumers. In this ranking position they must give 
increasing attention to questions of powdered-coal firing 
versus stoker firing of power plants. Especially when 
such power plants are operating to make process steam 
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it will not suffice for the industrial management to refer 
all such problems to central-station operators or merely 
treat as incidental the question of power-plant equipment 
selection. 


T IS VERY evident from the diversity of opinion 

exhibited in the papers dealing with pulverized-fuel 
firing that the next decade is to see a very vigorous battle 
between stoker-fired and powdered-coal-fired boiler equip- 
ment. It behooves the industrial executive, therefore, to 
make a careful analysis of his particular situation before 
committing his company to any new undertakings of 
either type. 

Among the papers presented were several dealing with 
the fundamental problems which underlie boiler firing. 
All of these promise to be very valuable to the industrial 
executive. Among those especially worthy of mention 
are the contribution of Blythe, Rosin, Kreisinger, and 
Armour. The experience reported by |. P. 
Aachen, Germany, is particularly significant in suggest- 
ing the possibility of long-distance transport of pulverized 
coal. This engineer has made a very careful cost analysis 
of the investment requirements and the operating expense 
for three systems of moving powdered coal. 

Present-day power-plant efficiencies do not represent 
the maximum anticipated for the future, according to 
numerous speakers at the conference. Professor A. G. 
Christie, of Johns Hopkins University, undertook a 
résumé of trends in boiler-plant development and offered 
very encouraging forecasts. A. R. Smith, engineer of 
the General Electric Company, outlined the advantages 
which have been obtained from radically modified equip- 
ment, including a new combustion cycle and the investi- 
gations of his company on the mercury boiler. Analo- 
gous to the latter group of studies a still more radical 
possibility was forecast by H. C. Parmelee in his ad- 
dress on chemical engineering aspects of coal utilization. 
He pointed out how the chemical engineer has offered 
the possibility of new boiler mediums which theoretically 
afford at least double the present maximum efficiency 
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Data by Parr, showing increase in ignition temperature of 
cokes with increase in maximum temperature to which they have 
been subjected during manufacture. 
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that is possible within the thermo-dynamic limits of the 
properties of steam. He referred to those semi-com- 
mercial-scale tests which indicate large opportunities in 
this direction, including the possibility of placing such 
cheap fuel-electric power plants at points near to the 
centers of utilization. 

Intermingled with these forecasts of radical change 
were more conservative reports on details of equipment 
Among the warnings sounded by the various speakers 
was that of Estep, who discussed the problem of clinker- 
ing of coal ash in relation to mixed boiler fuels. Although 
stressing the great importance of laboratory tests Estep 
points out that at the present time it apparently is still 
necessary to carry out a full plant-scale test in order to 
determine the desirability of any coal for boiler firing. 

Cleaning of coal for a wide variety of uses received 
serious attention at several sessions. From the chemical 
engineering point of view one of the most interesting 
contributions was that of F. W. Sperr, who presented 
the question as to whether recent developments in the 
art of gas purification did not make it economically 
desirable to use a high-sulphur coal in coke and gas works 


pet lta eye carbonization was the subject 
discussed at the largest number of sessions of any 
topic considered. However, most of the papers dealt 
with theories underlying or the construction and operat 
ing methods used in particular systems which are now 
under development. The general address by S. W. Parr 
was in striking contrast with these, as it dwelt with the 
fundamental aspects of coal processing and outlined th 
author’s interpretation of the whole phenomenon of cok 
ing. Parr pointed out that following the period of drying 
which takes place up to 100 deg. C. there is the period 
of coal conditioning during which time the temperature of 
the coal mass rises slowly from 100 deg. to tem) 
perature above 200 deg., usually above 300 deg., whi! 
there are in progress those endothermic reactions whic! 
accompany the giving off of carbon dioxide and wate: 
The rate of heating during this conditioning period is 
shown to be of very great importance, determining not 
only the temperature at which the exothermic reaction o! 
but also the character and yield oi 


some 


carbonization begins, 
the products obtained. 

Parr also presented data showing how the reactivit) 
of the coke produced varied greatly with the maximun 
temperature to which it had been subjected during pro« 
At approximately 750 deg. he finds a sharp break 
in the reactivity curve, exposure of cokes above this 
temperature greatly reducing their tendency to ignite 
This exposition of Parr’s is one well worthy of study 
by all those interested in any phase of low-temperature 
coking. 

All of the secondary products of coal carbonization 
came in for their share of attention. Two sessions of 
the conference got as far afield from coal itself as to give 
their entire attention to the manufacture of synthetic 
ammonia and the problems of the fertilizer industry. 
\mong the outstanding contributions of the entire con 
ference was a paper presented at one of these sessions 
by F. A. F. Pallemaerts, Manager of Research of the 
Union Chimique Belge. He discussed the production of 
hydrogen from coke-oven gas and his company’s appiica- 
tion of the Cassale system of synthetic ammonia ma!u- 
facture. Pallemaerts’ paper is reprinted in extensive 
abstract form elsewhere in this issue. It is of particular 
value because of the careful analyses of costs whic! it 
presents. 
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Dehydration of Gas Efficiently 
Accomplished at Low Cost 


By G. A. Bragg 


The Koppers Company, 
Pittsburgh, Pa. 


IGURES for the cost of gas dehydration have been 


calculated for a typical small gas plant. The figures 


are given in such a way that it is hoped they can 
be easily modified to indicate the cost of dehydration 
under conditions varying from those chosen. The plant 
has a capacity of 5,000,000 cu.ft. per day of 525 B.t.u. 
gas saturated at 60 deg. F. and 30 in. The dehydration 
plant will be located before the holder. The water seal 
of the holder will be covered with a 2-in. layer of gas 
oil to prevent resaturation of the dried gas. Cooling 
water is considered available at 2 cents per M. gal., 
steam at 50 cents per M. lIb., electrical energy at 14 cents 
per kw.-hr. On this basis, electric power is charged 
for at i} cents per hp.-hr., which makes an ample 
allowance for switchboard and motor losses. Each type 
of plant is assumed to require the same amount of labor, 
that is, one-half of one man’s time for 24 hr. per day 
at 50 cents per hr. 

In the summer time the gas will reach this typical 
dehydration plant saturated at 80 deg. F. and is to be 
dried to a dew point of 55 deg. F. The temperature 
of the available cooling water is 75 deg. F. In the winter 
time the gas will reach this typical dehydration plant 
saturated at 60 deg. F. and is to be dried to a dew point 
of 30 deg. F., cooling water at 40 deg. F. is available. 
lhe capital cost and operating charges for three different 
types of dehydrating plants are given. These are, dehy- 
lration with a hydroscopic brine, dehydration by refrig- 
eration using the ammonia compression type and 
dehydration by compression. The ammonia absorption 
type of dehydration by refrigeration is ordinarily more 
expensive than the compression and would be used 
only where waste heat is available at a normal figure. 

Dehydration by compression is prohibitively expen- 
sive, unless the compression is necessary for distribution. 
\ssuming that in the first case the gas is already com- 
pressed to 15 lb. for distribution and in the second case 

50 lb., our figures show an additional cost for the 
ompression which is necessary to obtain the same dew 
points as if dehydration with brine or by refrigeration 
were used. 

Under certain conditions dehydration will result in 
some loss of heating value due to the condensation of 
me of the constituents of the gas. This loss will be 
reater in the case of water gas than in the case of 


al gas. 


f 


y 


Dehydration with a hygroscopic brine is ordinarily 

cheapest and simplest way of drying gas. Sketch 
. 1 shows a typical plant. The cost of such a plant 
complete with foundations and a small building for hous- 


ixxtracts from the report of Subcommittee No. 3 of the Com- 
mittee on Dehydration of Gas, presented before the American Gas 
Association at the annual meeting in Atlantic City, October 8-12, 


vis 


ing the pumps may be assumed to be about $35,000. 
The daily cost of operation of this plant would be as 

follows: 

Labor 


One-half one man’s time at 50 cents per hr.. $ 6.00 
Power 


74 continuous horsepower 


180 hp.-hr. at 14 cents 2.70 
Water 
175,000 gal. at 2 cents per 1,000 gal. 3.50 
Steam—for Evaporator 
10,000 Ib. per day at 50 cents per 1,000 Ib. 5.00 
Maintenance, Repairs and Supplies 5.00 
Calcium Chloride 
14 tons per yr. at $25 per ton 0.96 
Fixed Charges 
13 per cent per yr. of $35,000 12.47 
Total cost per day $35.63 
Cost per M. cu.ft. of gas... $ 0.0071 


In making the above figures calcium chloride solution 
was used as the hygroscopic brine; this being the solu- 
tion which is used in England and concerning which 
considerable data is available. It has been assumed that 
two complete changes of brine would be required each 
year. This takes care of losses of all kinds and permits 
renewal of the solution which will undoubtedly become 
quite dirty from such long use. 

The above costs are for summer operation. During 
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Sketch No. 1—Plant for Dehydration with a Hygroscopic Brine 
The principal pieces of apparatus are: a hurdle packed 
scrubbing tower, in which the gas is scrubbed with the 
brine, pumps for circulating the brine over the tower, cooling 
coils for removing from the brine the heat due to the con- 


densation of the water vapor from the gas, and an evapora- 
tor for driving off the condensed water from the brine. 


GS = sentinel 





the winter the load on the plant would be less because 
less water has to be removed in drying the gas from 
60 deg. F. saturated to a dew point of 30 deg. F. than 
from 80 deg. F. saturated to a dew point of 55 deg. F. 
Consequently less cooling water and steam are required 
and the cost of dehydration is less. This plant operating 
on gas saturated at 60 deg. F. with cooling water avail- 
able at 40 deg. F. could actually dry the gas to a dew 
point of 20 deg. F. at a lower cost than indicated above 
for summer conditions. The cost of winter operation 
with a 30-deg. F. dew point would be as follows: 


Labor 


One-half one man’s time at 50 cents per hr. $ 6.00 
Power 

74 continuous horsepower 

180 hp.-hr. at 14 cents 2.70 

Water 

58,000 gal. at 2 cents per 1,000 gal. 1.16 
Steam—for Evaporator 

7,000 Ib. per day at 50 cents per 1,000 Ib. 3.50 
Maintenance, Repairs and Supplies 5.00 
Calcium Chloride 

14 tons per yr. at $25 per ton 0.96 
Fixed Charges 

13 per cent per yr. of $35,000 12.47 





Total cost per day 
Cost per M. cu.ft. of gas $ 0.0064 


Dehydration by refrigeration involves the use of a 
refrigerating machine. Refrigeration of the gas may be 
accomplished by direct cooling with refrigerated water or 
indirectly by passing the gas through condensers, the 
tubes of which contain the evaporating refrigerant. No 
figures are available for the use of these indirect coolers. 

Direct cooling of the gas with refrigerated water is 
very simple. It involves no new or untried types of 
apparatus. The possible dangers of corrosion which 
exist in the brine dehydration system are absent. On 
the other hand, dehydration by refrigeration involves 
previous substantially complete removal of naphthalene. 
Further, it is not safe to refrigerate the water which 
is used for cooling the gas much below 35 deg. F. 
Consequently, the lowest dew point obtainable with this 
system is about 40 deg. F., unless the gas is cooled under 
pressure and allowed to re-expand. In the cost figures 
no charge is made for the removal of naphthalene pre- 
vious to dehydration nor is any account taken of the fact 
that the lowest dew point obtainable is 40 deg. F. 
whereas this limit does not exist when dehydration is 
accomplished either with brine or by compression. 

Sketch No. 2 shows a typical plant. The cost of such 
a plant complete with foundations and a building for 
housing the refrigerating machinery and pumps will be 
about $40,000. 

The daily cost of operation of this plant will be as 
follows: 


Coal Hater 
Labor Gas Gas 
One-half one man’s time at 50 
cents per hr $ 6.00 $ 6.00 
rower 
45 continuous horsepower 
1,080 hp.-hr. at 14 cents 16.20 16.20 
Water 
150,000 gal. at 2 cents per 1,000 
gal. 3.00 3.00 
Maintenance, Repairs and Supplies 5.00 5.00 
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Sketch No. 2—Plant for Dehydration by RKefrigeration 


The principal pieces of apparatus are: a hurdle packed 

scrubbing tower, in which the gas is cooled with the refrig- 

erated water, pumps for circulating the water over the 

tower and through the pump in which the ammonia expan- 

sion coils are located and a refrigerating machine with the 

necessary auxiliary apparatus, such as condensing, evapor- 
ating and cooling coils. 


Anhydrous Ammonia 





1,300 lb. per yr. at 14 cents per Ib. 0.50 0.50 
Condensation Loss 
For water gas only 11.42 
Fixed Charges 
13 per cent of $40,000 14.25 14.25 
Total cost per day $44.95 $56.37 
Cost per M. cu.ft. of gas. $ 0.0090 $ 0.0113 
The above costs are for summer operation. During 


the winter the load on the plant will be less because less 
water has to be removed when drying the gas from 60 
deg. F. saturated to a dew point of 40 deg. F., than from 
80 deg. F., saturated to a dew point of 55 deg. F. If 
this plant is operating on gas saturated at 60 deg. F. with 
cooling water available at 40 deg. F., it could dry the 
gas to a dew point of 40 deg. F. at the cost indicated 


below. 
Coal Water 
Labor Gas Gas 
One-half of one man’s time at 50 
cents per hr.. $ 6.00 $ 6.00 
Power 
35 continuous horsepower 
840 hp.-hr. at 14 cents 12.60 12.60 
Water 
110,000 gal. at 2 cents per 1,000 
gal. . 2.20 2.20 
Maintenance, Repairs and Supplies 5.00 5.00 
Anhydrous Ammonia 
1,300 Ib. per yr. at 14 cents per Ib. 0.50 0.50 
Condensation Loss 
For water gas only , 11.42 
Fixed Charges 
13 per cent of $40,000 14.25 14.25 


Total cost per day 
Cost per M. cu.ft. of gas 


An absorption type refrigerating machine may be | 
expensive that the compression type machine for usé 
in dehydration by refrigeration, if exhaust steam or son 
other source of heat is available at little or no cost. (! 
course, this condition rarely exists, but where it d: 
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Sketch No. 3—Plant for Dehydration by Compression 


The principal pieces of apparatus in this plant are: A com- 
pressor to compress the gas from the purifiers before enter- 
ing the cooler, pumps for circulating the cooling water 
through the coils of the cooler, after-coolers and cooling coils. 


the indicated cost for dehydration in this way is about 
the same as that for brine dehydration. 

Many operating companies already obtain some dehy- 
dration by compression. Dehydration to the dew points 
specified, where compression serves no other purpose 
than dehydration, is more expensive than the other 
methods. Where some compression is necessary for 
distribution, dehydration may often be reasonably ob- 
tained by an increase in the pressure to which the 
gas is compressed. The cost of this additional com- 
pression has been calculated for the case where the gas 
is compressed to 15 Ib. for distribution in both summer 
and winter seasons. For summer conditions in a typical 
plant, it is only necessary to compress the gas to 214 Ib. 
gage, that is, gas entering the compressors saturated at 
80 deg. F. and leaving them at the same temperature and 
214 Ib. gage pressure will, when expanded to atmospheric 
pressure at 80 deg. F., have a dew point of 55 deg. F. 
For winter conditions it is necessary to compress the gas 
to 334 lb. gage, that is, gas entering the compressors 
saturated at 60 deg. F., and leaving them at 60 deg. F., 
and 334 lb. gage will have a dew point, when expanded 
to atmospheric pressure at 60 deg. F., of 30 deg. F. 
Thus a plant which is already compressing to 15 Ib. will 
have to alter its equipment for compression to 334 Ib. 
In most plants this will mean new compressors. The 
cost of such a compressor plant without buildings, but 
including foundations, is about $40,000. This figure is 
used for computing fixed charges where gas is already 
being compressed to 15 Ib. 

In cases where distribution already requires compres- 
sion to 30 Ib., it is apparent that no additional equip- 
ment will be necessary to obtain the compression to 334 
lb., which is necessary for dehydration. Hence, in the 
cost set-up for these conditions there is no capital cost. 
in each case cooling water will be required and it is 
issumed that enough will be used so that the gas will 
leave the after-coolers at the same temperature that it 
entered the compressors. The cost of after-coolers is 
luded in the cost of the compressor plant necessary 
* 3345 Ib. compression. It is assumed that after-coolers 
already in use in the present 30-lb. compressor plant. 
must be continuously borne in mind that compression 
the pressures here indicated will result in a final dew 
ut the same as that obtained with the other systems 
y when the gas is expanded to atmospheric pressure. 
is compression will not prevent condensation of water 
the high-pressure distribution mains unless the tem- 


t 
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perature in the mains is as high as that at which the gas 
leaves the after-coolers. This latter is rarely, if ever, 
the case. It should be further noted that the other types 
of dehydration plants were located before the holder so 
that they could be operated continuously at a high per- 
centage of their rated capacity. Ordinarily, compression 
plants will be located after the holder and will have to 
be large enough to care for the peaks in the send-out. 
This will usually mean that the compression plant will be 
twice as large as if it could be located before the holder. 
No account has been taken of this in fixing the capital 
cost of the compressor plant nor has allowance been 
made for a spare or standby compressor. The compres- 
sor plant, the cost of which is used, would be large 
enough to handle 5,000,000 cu.ft. per day operating 24 
hr. per day. 


Present Distribution at 15 Pounds 
The additional daily costs of operation for compres- 
sion to 334 Ib. would be as follows: 





Coal Water 
Labor Gas Gas 
No additional charges 
Steam 
The compressors will be driven 
by steam condensing at 26-in. 
vacuum, 16 Ib. of steam per 
hp.-hr., 48,000 Ib. per day at 
50 cents per 1,000 Ib. 24.00 $24.00 
Water 
200,000 gal. at 2 cents per 1,000 
gal. . 4.00 4.00 
Maintenance, Repairs and Supplies 1.00 1.00 
Condensation Loss. 2.48 5.15 
Fixed Charges 
13 per cent of $40,000 14.25 14.25 
Total cost per day $45.73 $48.40 
Cost per M. cu.ft. of gas. $ 0.0091 $ 0.0097 


These costs are for winter operation. During the sum- 
mer the load on the 15-lb. plant would be less because 
it is only necessary to compress to 214 Ib. gage to lower 
the dew point to 55 deg. F. as previously indicated. 
Under summer operating conditions the additional daily 
cost of operation for this plant would be reduced from 
the previous figures and would be as follows: 


Coal W ater 
Labor Gas Gas 
No additional charges 
Steam 
23,000 Ib. per day at 50 cents 
per 1,000 Ib.. $11.50 $11.50 
Water 
80,000 gal. at 2 cents per 1,000 
ere et ret 1.60 1.60 
Maintenance, Repairs and Supplies 1.00 1.00 
Condensation Loss. 0.81 1.55 
Fixed Charges 
13 per cent per yr. of $40,000 14.25 14.25 
Total cost per day $29.16 $29.90 
Cost per M. cu.ft. gas. $ 0.0058 $ 0.0060 


Therefore, averaging the costs for summer and winter 
conditions, it may be stated that the additional expense 
chargeable to dehydration by compression of a gas 
already being distributed at 15 lb. pressure will be about 
$0.008 per M. cu.ft. 
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Applications of Stainless Iron 
in the Nitric Acid Industry 


By Walter M. Mitchell 


Central Alloy Steel Corporation, 
Massillon, Ohio 


HE old saying that “necessity is the mother of in- 

vention,” was never better illustrated than by the 

development of the stainless irons which has taken 
place in the last few years. Previous to 1925, produc- 
tion of these high chromium alloys was in lots of a few 
tons only, but with the realization by chemical industries 
of their tremendous potential importance as a material 
for the construction of equipment for the manufacture 
and handling of nitric acid, production has increased to 
hundreds of tons and the alloys have assumed prom- 
inence exceeding the fondest expectations of the metal- 
lurgical optimist. 

In chemical industries, the selection of materials for 
the apparatus for the manufacture of 
products which are by nature corrosive is one of the most 
important problems to be solved. No process can be 
considered complete or commercial until materials have 
been secured for the equipment necessary for its large- 
scale operation. In the past the importance of this was 
overlooked, perhaps because many of the processes were 
simple and a fairly satisfactory material was easily 
found; or corrosion was accepted as inevitable, and the 
matter rested at that. But with the advent of the newer 
synthetic processes, the problem has become much more 
important. When we realize that for the synthesis of 
ammonia according to the Claude process containers must 
he secured which will withstand pressures of 15,000 Ib. 
per sq.in. at 1,000 deg. F., and at the same time be im- 
mune to the action of hot hydrogen, the difficulties en- 
countered may be appreciated. 

The production of nitric acid by the oxidation of 
ammonia is a somewhat simpler type of process, and it is 
fortunate that metals, the high chromium-iron alloys, 
which satisfactorily resist this acid, are already available. 


construction of 


T IS well known that nitric acid attacks most metals 

even at ordinary temperatures, exceptions being the 
noble metals such as gold, platinum, iridium, etc., which 
are too costly for use, and the more common metals alu- 
minum and chromium. Previous to the introduction of 
chromium alloys, the only commercial materials in which 
nitric acid could be handied were stoneware and vitreous 
materials, the high silicon irons (13 to 15 per cent silicon), 
and aluminum. Iron, which is fairly resistant to highly 
concentrated acid, is rapidly attacked by dilute acid and 
hence is not usable. 

\luminum is generally satisfactory for cold, dilute or 
concentrated acid, but is not serviceable when the con- 
centration of the acid is around 20 to 30 per cent; while 


Extracts from 
Steel Treating 


a paper presented before the American Society for 
Philadelphia, Oct. 8 to 12, 1928. 


with increase in temperature, the rate of attack for all 
concentrations is increased. But the recognition that the 
iron-chromium alloys of the stainless analysis were 
highly resistant to nitric acid has brought about a com- 
plete change in the situation. These alloys, made with 
low carbon, may be produced in virtually all necessary 
forms, have ample strength and toughness, can be fab- 
ricated without undue difficulty, and are not prohibitive 
in cost compared with vitreous materials. 


HILE stainless alloys are not resistant to crude 

nitric acid produced by the older process from Chile 
saltpeter because of the high content of chlorides, bromides 
and iodides, all of which attack chromium, the purified 
acid is satisfactorily resisted, as is acid produced by the 
oxidation of ammonia, which is free from such impuri- 
ties. Hence, the interest of the chemical industry im 
these alloys. 

The largest tonnage of stainless iron will be consumed 
in the construction of the acid manufacturing plants 
themselves, but in addition to such installations, equip- 
ment for transportation of acid will be required. This 
includes tank cars, and shipping drums of various sizes. 
Tank cars are already being constructed, and drums of 
various compositions have been experimented with for 
some years. 

While the stainless irons are distinctly stronger and 
tougher than low-carbon steels used for structural pur- 
poses, and hence have ample strength for any ordinary 
equipment, they have individual peculiarities which 
necessitate special provisions in any set of specifications 
to prevent the entrance of material which would prove 
unsatisfactory in service. Specifications should there- 
fore provide: 

1. A metal which will have ample corrosion resistancé 
for the purpose. In this case, corrosion resistance is purely 
a matter of the composition and quality of the metal. There 
fore, proper composition must be specified, with whateve: 
tests are necessary to demonstrate its freedom from slag 
inclusions, excessive grain size, etc. 


2. A metal which will have the necessary strength and 


ductility for purposes of fabrication. Ductility is highly 
important. Unfortunately, the stainless alloys of the high 
chromium range have inherent propensities for becoming 
brittle if improperly handled in mill operations. Henc: 
ample bend and other ductility tests must be included t 
prevent brittle material being furnished. Greater weig!'' 
should be given to such tests than to tensile tests made 
merely for strength. 


Specifications covering stainless irons have been pre- 
pared by E. I. duPont de Nemours and Company, The 
Atmospheric Nitrogen Corporation, Chemical Construc- 
For obvious reasons, no at- 


tion Company and others. 
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tempt will be made to identify the various details of the 
specifications discussed in what follows with any of these 
companies. 

The chromium content is the all-important factor 
which determines resistance to nitric acid. An alloy with 
14 per cent chromium will resist concentrated acid, but 
not the very dilute acid. A chromium content of 16 per 
cent, however, will resist any concentration of cold acid, 
and is only very slightly attacked by hot acid. In con- 
sequence, a minimum of 16 per cent chromium has been 
generally specified by all companies, with the exception 
of one, who consider 17 per cent the proper minimum. 
The maximum is limited at 19 to 20 per cent. The 
higher cost of the higher chromium alloys, and their 
more difficult workability set a natural upper limit. 

Carbon is to be main- 
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This latter figure was not always easy to maintain because 
of the contamination of practically all scrap with at least 
a small proportion of nickel. 

Fears regarding corrosion resistance seem to be ill 
founded because nickel in reasonable proportions does 
not appear injurious, although evidence for this is not 
altogether complete. Certain strengths of acid, particu- 
larly “C.P.” acid have a slight tendency to attack, but the 
commercial or strong acids seem to be free from effect. 

Interest in austenitic chromium-nickel alloys lies in 
their better welding qualities compared to straight chro- 
mium iron. For this reason chromium-nickel alloys of 
the “18 and 8” analysis are preferred for acid shipping 
drums which must be constructed by welding. Also be- 
cause of the greater ductility of alloys of this type and 
their somewhat “fool proof” 





tained low, always under 
0.12 per cent, except for 
castings, which will be dis- 
cussed later. Low carbon is 
desirable, to avoid air hard- 
ening tendency and brittle- 
ness in case the metal should 
inadvertently be heated to a 
too high temperature. The 
lower the carbon, and it may 
easily be held to 0.10 per 
cent maximum, the greater 


problem of locating 
the construction of 


nitric acid. 





The unique and spectacular develop- 
ment of the stainless irons has solved the 


manufacture, storage and shipment of 


characteristics. 

Copper is not ordinarily 
a constituent of stainless 
alloys. Its presence, because 
of its readily oxidizable 
nature would seem objec- 
tionable on theoretical 
grounds. Specifications 
usually restrict copper to 0.2 
per cent or less where it is 
considered merely as an im- 
purity. 


cheap material for 
equipment for the 








the ductility of the metal. 

The silicon content has led to considerable discussion 
hecause of the higher percentage in alloys produced 
under Armstrong patents. Those who have listened to 
the emissaries of the holders of the Haynes and Brearley 
patents have restricted silicon to 0.50 per cent maximum. 
\ccording to Monypenny (Stainless Iron & Steel, page 
164), silicon is desirable because it appears to increase 
resistance to mineral acids to a slight extent at least, and 
to reduce air hardening tendencies. There is no question 
hut that a small addition of silicon is a distinct advantage, 
particularly to the steel maker, both in the melting proc- 
ess, and in mill and fabricating operations, where it fac- 
ilitates hot working. Excessive silicon, however, is quite 
undesirable since it encourages grain growth and lowers 
resistance to shock. It is difficult to set an exact limit, 
but a safe limit appears to be about 1.0 per cent maxi- 
mum for bar stock for rivets, bolts, nuts, etc., and 1.10 
per cent for plates, tubing, etc. 

The percentage of manganese is important from the 
standpoint of corrosion resistance, and this element 
should be held low, 0.35 to 0.40 per cent being a satisfac- 
tory limit, and in no case should 0.50 per cent be exceeded. 


HOSPHORUS and sulphur may be maintained low, 

and are usually specified at 0.025 per cent to 0.030 per 
cent maximum. From the scanty information available 
they appear to affect corrosion resistance adversely. 

(he nickel content is important. The first effect of 
added nickel on physical properties of stainless alloys is 
lowering of the critical range and increased tendency 
toward air hardening. With nickel above about 2 pet 
cent, stainless steels gradually become martensitic and 
are commercially unimportant. With nickel over about 
7 per cent and chromium 16 per cent the alloy becomes 
austenitic with properties characteristic of alloys of this 
type. It was originally supposed that nickel reduced 
resistance to nitric acid, even if present in small quan- 
tities. Specifications accordingly restricted nickel to 0.40 
per cent and in some cases to as low as 0.25 per cent. 


Plates are used for con- 
struction of absorption towers, tank cars, large size pip- 
ing, and various other parts of equipment. Two main 
processes for the oxidation of ammonia have been devel- 
oped. In one, operations are carried on under high 
pressure (100 Ib. per sq.in.). In the other, under nominal 
or low pressure. In the latter process the absorption 
towers are constructed as large as can conveniently be 
farbricated. On account of the careful procedure re- 
quired in riveting, field construction of towers has not 
been attempted. This necessitates construction in the 
shop, and shipment assembled to the plant site for erec- 
tion, which restrict diameters to about 10 ft. and height 
to 50 to 60 ft. 


OR THE 10-ft. towers 4-in. plate is used, except for 
the lower courses which are made from #-in. plate. As 
pressure is nominal no particular strength is required be- 
yond that the structure will not be in danger of collapsing. 
In the high pressure system, and this is its great advantage, 
one smaller tower replaces a number of large ones. This 
tower is usually made of 3-in. plate. For such plates it 
is obviously essential that all tensile tests be passed satis- 
factorily. 
Plate specifications require the following minimum 
physical properties : 
Tensile Strength 
Yield Point 
Elongation in 2 In. 


70,000 Ib. per sq.in. 
45,000 Ib. per sq.in. 
25 per cent 


One-piece dished and flanged heads are used for the 
ends of the absorption towers. No particular difficulty 
has been experienced in producing these up to 10 ft. in 
diameter. But as the plate in the finished heads cannot 
be tested without destroying the head comparative hard- 
ness tests are provided, the basis for acceptance being 
agreement of Brinell or scleroscope readings within 10 
per cent of those obtained on plate material known to 
be satisfactory. Heads should be annealed after the final 
spinning operation and all scale removed as with plates. 


RE EO al ge 
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Rivets are probably the most important of the stain- 
less products used in construction, for the success of the 
finally fabricated structure depends upon their holding 
together and staying in place. Riveting with stainless 
rivets nearly wrecked the whole development at the out- 
set because of the facility with which chromium alloys 
air harden if improperly handled. Workmen accus- 
tomed to heating steel rivets to 1,900 or 2,000 deg. F., 
did the same with stainless rivets only to see the heads 
snap off when cold or at the slightest blow of the 
hammer. Fortunately means have been found to prevent 
such casualties, and it is now possible to drive stainless 
rivets which are apparently as strong as steel rivets of 
similar dimensions. 


A THE time of preparation of the first specifications 
there was much concern lest there be recurrence of 
the casualties above reported on some inconvenient occa- 
sion after operation of the plant had begun. This together 
with considerable uncertainty as to just what could be 
expected of this metal, led to the inclusion of rather 
elaborate tests for both the bar stock from which rivets 
were to be made, and for the finished rivets. Minimum 
strength requirements for rivet stock were as follows: 
60,000 Ib. per sq.in. 
40,000 Ib. per sq.in. 

25 per cent 

50 per cent 


Tensile Strength 
Yield Point 
Elongation in 2 In. 
Reduction in Area 


Two companies have since raised the tensile strength 
and yield point to 70,000 and 45,000 Ib. per sq.in. respec- 
tively. There can be no objection to this, and these 
figures may well be adopted as standard, since they are 
within the possibilities of the material. 

The production of seamless drawn tubing presented 
many difficulties at the start and much “grief” was ex- 
perienced before production in commercial quantities 
was an accomplished fact. Difficulties were encountered 
in both the piercing and the drawing operations, but 
these have now been successfully overcome, and drawn 
tubing in a range of sizes up to 5 or 6 in. outside diam- 
eter, in practically all stainless iron analyses, can readily 
be obtained. Larger sized seamless tubing is now being 
produced by forging a pierced billet on a mandrel to the 
proper length and diameter, also by turning up the out- 
side of a large forged cylindrical billet and removing the 
core by a trephining operation. Truly an expensive pro- 
cedure in either case. 


N PLANT construction tubing 1s,used for pipe lines, 

heat exchangers, condensers, etc. It must therefore 
possess certain definite qualities; namely, sufficient duc- 
tility to be bent and flanged without splitting, freedom 
from seams and porosity so as to be gas tight, accurate 
uniformity in size to permit the attachment of fittings, 
etc., without extra machine shop work. 

As tubing is produced in virtually all low-carbon 
analyses the question of special compositions may be dis- 
regarded and the same analysis demanded as for- plates 
and rivets. For heat exchangers, which are subjected to 
higher temperatures a more heat resisting material may 
be required. The austenitic chromium-nickel alloys of 
the “18 and 8” composition may be used for this pur- 
pose 

Castings are used for flanges, nozzles, valves, pump 
casings, pipe fittings such as ells, tees, etc., and parts of 
equipment not conveniently fabricated by any other 


means. As castings will be in contact with the gases and 
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liquids generated in the process they should have as 
closely as possible the same chemical composition as that 
of plates, tubing, etc. Unfortunately, the low carbon of 
the stainless irons does not lend itself to foundry pur- 
poses, for castings of that composition are much addicted 
to blow holes and porosities. If carbon is raised to 0.30 
or 0.35 per cent maximum, a much better foundry metal 
results. Other elements should be kept as close to the 
plate and tube analysis as possible, but a slight increase 
in impurities will probably do no harm. With carbon up 
to the content mentioned resistance to nitric acid does not 
seem to be effected. The straight chromium alloys show 
an extremely coarse grain when cast and are also entirely 
too hard for machining. A proper annealing treatment 
will produce reasonable machinability and surprisingly 
good physical properties although very little grain refine- 
ment takes place. 

Only one chemical company requires a tensile test on 
cast material, the following physical properties being 
required : 


Tensile Strength 


75,000 Ib. per sq.in. 
Yield Point 5 
l 
l 


Pe) 
0,000 Ib. per sq.in. 
0 per cent 
5 per cent 


Elongation in 2 In. 
Reduction of Area 


‘These are well within the limits of the material. Impact 
strength values are inclined to be uncertain, and are to 
be reported “as information.” 


ORGINGS are used for flanges, pipe fittings, pump 

shafts and plungers, and other parts of equipment 
where a better metal than that obtained in castings is de- 
sired. Specifications for composition should remain the 
same as for plates, tubing, rivets, etc., since this analysis 
may be forged without great difficulty. Important defects 
to be guarded against are coarse grain structure resulting 
from too high finishing temperature, insufficient anneal- 
ing leaving the metal unmachinable, and the usual forg- 
ing defects such as seams, laps, cracks, etc. 

Tentative specifications for stainless iron plates, tub- 
ing, castings, etc., for the construction of tank cars for 
shipment of nitric acid in bulk have been drawn up by 
the Mechanical Division of the American Railway Asso- 
ciation. These follow the duPont specifications and em- 
body the important points discussed in this paper. Fabri- 
cation of tank cars should present no greater difficulty 
than absorption towers or stationary tanks, but because 
of the rough handling and vibration to which tank cars 
are subjected in service the greatest precautions must 
be observed to insure proper strength in the metal, with 
tightness and stability of riveted points. This is particu- 
larly important for the shipment of nitric acid. While 
leakage would be undesirable in any case, there is danger. 
other than financial loss, for nitric acid, especially strong 
acid, is a most powerful oxidizing agent and if brought 
into contact with organic matter will almost invariabl) 
start a fire. 


HEMICAL compositions for plates, tubing, castings 
and other parts will naturally be the same as alr: 
discussed. 

It has been customary to ship nitric acid in glass 
boys which, because of their fragile nature and 
danger or fire from contact of nitric acid and org 
matter, cannot be considered ideal containers. Co 
quently stainless irons have been welcomed by chen 
industries as a means of solving this phase of the 1 
acid problems as well as that of manufacture. 
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Varied Factors Control Favorable 
Choice of Cracking Process 


By Ernest Owen 


Boston, Mass. 


EFINERY executives when confronted with the 
problem of determining what cracking process shall 
be installed in their refineries should analyze the 

data submitted from a mechanical and economic stand- 
point. In evaluating the merits of the various processes, 
the following factors should play an important part in 
arriving at a final decision : 

(1) Yields of gasoline. 

(2) Quality of products. The cost of rerunning if 
necessary, and treating the gasoline produced should be 
given due consideration, together with its anti-knock 
properties. The viscosity and presence of colloidal car- 
bon and sludge will have an important bearing on the 
marketability of the fuel oil obtained. 

(3) Capital investment per barrel of gasoline produced 
per day. 

(4) Fuel consumption. This will depend on the fur- 
nace efficiency, the provision made for heat interchange 
and conditions under which cracking takes place. 

(5) Production of fixed gas and coke. 

(6) Flexibility of operation. The flexibility of the 
process should be considered in the light of its ability to 
handle various types of charging stocks, as topped crude, 
fuel oil, gas oil and kerosene, to suit changing market 
conditions, and also the possibility of varying the end- 
point of the gasoline produced from the unit. 

(7) Safety of operation. 

(8) Ease and simplicity of control, insuring uniformity 
of production and uniform yields over long periods. 

(9) Service factor, or percentage of time the unit is 
on stream. 

(10) Operating costs. This item is dependent on 
some of the factors mentioned above and also on other 
items, as rate of depreciation and cost of repairs and 
replacements. 

11) License charges and patent protection. 

\s a guide to his judgment it is suggested that the 








Table I—Realization Statement for Guiding 
Choice of Process 


Value of Finished Products 
Gas (fuel oil equivalent) 
Gas Oil (if produced) 
Cost of Finished Products 
(b) Operating Charges 


(;asoline 
Fuel Oil 


(a) Fixed Charges 


1) Interest on Investment (1) Raw Materia’ 
2) Taxes and Insurance (2) Maintenance and Re- 
3) Physical Depreciation pairs 
and Obsolescence (3) Labor and Direct Su- 
4+) General Plant Overhead pervision 
(administration, office, (4) Steam, Air, Power, 
laboratory, etc.) Light and Supplies 
5) Royalty (5) Fuel and Water 


(6) Rerunning and Treating 
Operations 


refinery executive prepare a realization statement, pro- 
viding of course that he has access to the records of other 
plants in which the cracking processes under considera- 
tion are installed, showing the returns that may be ex- 
pected from the several competitive processes. A form 
that may be used for this purpose is given in Table I. 

One of the hardest factors to estimate satisfactorily is 
obsolescence or “functional” depreciation. While future 
engineering and economic developments in the cracking 
industry may not be so revolutionary as during the past 
few years, there is no assurance that this will be the case 
and there are always possibilities of further radical 
changes and developments. 





« 


Fig. 1—Holmes-Manley Unit of the Texas Company 
Under Construction 
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OME leading processes to be taken into consideration 

by the refinery executive have already been discussed 
by the author in previous issues of Chem. & Met. Treat- 
ment of vapor-phase installations (October, page 610) 
and discussion of the Burton, Dubbs, Isom, and Jenkins 
processes (November, pages 677-681) are now joined 
by a consideration of the major remaining systems. 
These are the Cross, Holmes-Manley and Tank and Tube 
processes, which are treated in order below. 


Cross Cracking Process: A diagrammatic layout of 
the latest type of the Cross unit is shown in Fig. 3. 
This process is licensed by the Gasoline Products Cor- 
poration, and was erected by the M. W. Kellogg Com- 
pany of New York. Essentially the Cross cracking proc- 
ess consists in heating the oil to a cracking temperature, 
holding the heated oil substantially in a liquid form long 
enough for the cracking reaction to take place, then re- 
leasing the pressure and allowing the hot oil to distill 
under careful control so that the resulting products are 
gasoline, gas oil and fuel oil. It should be noted that 
in this process substantially no vaporization is allowed 
to take place in the cracking zone, with the result that 
there is little drop in temperature (except from the endo- 
thermic reaction of cracking) in the oil until the com- 
pletion of the cracking reaction in the soaking drum. 
This insures a high rate of conversion. 

The size of the units has been more or less standard- 
ized, the usual ratings being 1,000, 2,000, and 2,600 bbl. 
per day of fresh charge. In the description which fol- 
lows, the specifications given are for a unit operating at 
2,000 bbl. per day. 

The method of operation is the following. The charg- 
ing stock is fed in by a cold charging pump through heat 
exchange coils in the top of the fractionating tower and 
evaporator, and is then discharged into an accumulator 
or mixing tank. Suction is taken on the accumulator 
tank by a hot oil pump which discharges to the cracking 
furnace at a pressure of 700 to 1,000 Ib., depending on 
the type of charging stock. 

In the cracking coil, which has 5,200 sq.ft. of heating 
surface in the form of 34-in. I.D., 5-in. O.D. tubes, the 
oil is heated to a temperature varying from 850 deg. F. 
to 910 deg. F. In the latest design of the Cross units 
provision is made for flue gas recirculation and the instal- 
lation of an air preheater. 

The oil after having been brought rapidly to a cracking 
temperature is then conducted to an unheated but thor- 
oughly insulated “reaction chamber.” This chamber, 
which is forged out of a solid ingot and bored to an 
internal diameter of 52 in., has an overall length of 45 ft. 
and a minimum wall thickness of 4 in. 

The synthetic crude after being held 
in the reaction chamber for a period 
of about twenty minutes, is allowed to 
escape through a piston slide vaive at 
which point substantially all the pres- 
sure is released. The synthetic crude 
discharges into a vaporizer or evapo- 
rator tower 8 ft. in diameter by 48 ft. 
high, where the cracked mixture sepa- 
rates into a residual fuel oil, which is 
continuously drawn off at the bottom, 
and vapors which pass into a fraction- 
ating tower. This fractionating or 
dephlegmator tower is 9 ft. in diameter 
by 74 ft. high and contains fifteen 


, : Fig. 2 
bubble trays with triangular caps. In 
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Fig. 3—Newest Type of Cross Cracking Insiallation 


this tower the entire gasoline content is quantitatively 
separated, while a gas oil is withdrawn hot from the bot- 
tom and run continuously into an accumulator tank, and 
from there again passes to the furnace. It is claimed 
that through automatic temperature control, any endpoint 
gasoline desired can be taken overhead from the dephleg- 
mator tower and any quality of fuel oil can be withdrawn 
from the bottom of the evaporator. 

If a high gravity fuel oil is required, it is usual to put 
steam in the bottom of the evaporator tower to reduce 
the flashpoint of the fuel oil. Because of the high pres- 
sure carried. in the reaction chamber the oil is substan- 
tially in a quiescent state, allowing the carbon formed to 
settle out and resulting in a fuel oil practically free from 
carbon. 

Below are summarized the essential operating data 
relating to the process. It is claimed that these results 
are obtained from the latest units, the gasoline yields 
being much higher than in the old type units in which 
there was no internal recycling. 

Coke production—rv lb. per bbl. of fresh stock charged 
when cracking kerosene to 24 lb. per bbl. of fresh stock in 
the case of Smackover topped crude. 

Fuel consumption—5 to 7 per cent of fresh charge, if 
the fixed gas produced is not used. 


Yields of Gasoline—437 deg. F. endpoint 


Kerosene 78 per cent 

Gas oil 67 per cent 

Fuel oil 55 per cent 
Percentage of time on stream 

Kerosene 93 per cent 

Gas oil 90 per cent 

Fuel oil 85 per cent 


Gray towers filled with fullers earth may be installed 
in connection with the cracking unit for treatment of 





—Hot Oil Plunger Pump of Forged Steel for 1500 Lb. 
Pressure and 900 Deg. F. 
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the gasoline vapors, in which case a 30 plus color stable 
gasoline is produced direct from the unit that requires 
only a doctor, or caustic and water wash to insure a stable, 
doctor sweet, negative corrosion gasoline. 


Holmes-Manley Process: The first commercial units 
of the Holmes-Manley process were built by the Texas 
Company at its Port Arthur (Texas) refinery in 1919, 
following a number of years of experimental work. To- 
day the Texas Company has over one hundred units in 
operation at its own plants and fifty odd units at other 
refineries throughout the country. The method of opera- 
tion is indicated quite clearly in Fig. 4. The data which 
follow are based on one of the latest units having a 
through-put capacity of 2,000 bbl. per day, and designed 
to stand a pressure of 600 Ib. per sq.in. Actually these 
units operate at a pressure in the neighborhood of 400 Ib. 
It will be noted that this pressure is considerably higher 
than that carried on the older units which were designed 


for 250 lb. 


The principal items of equipment entering into the con- 
struction of one of these units are as follows: 

(1) Cracking coil, comprising an economizer and pre- 
heater section, containing a total of 5,200 sq.ft. of heating 
surface. 

(2) Four vertical “stills” or soaking chambers, 5 it. 
I. D. by 41 ft. long. The shells, which are electrically 
welded, are 3 in. thick. These stills are enclosed in a 
brick setting and are heated by three sets of gas burners 
for about two-thirds their lengths. The products of com- 
bustion are discharged into the cracking coil setting just 
below the economizer section. A system of scrapers are 
installed in each still for the purpose of removing the 
carbon from the walls and agitating the oil. A liquid 
equalizer line is provided about ten feet from the top of 
the stills and a vapor equalizer line a few feet below 
the top. 

(3) Fractionating column containing 18 bubble trays 
6 ft. I. D. by 43 ft. long. Shell 23 in. thick. 

(4) Reflux exchanger 4 ft. 6 in. I. D. by 14 ft. long, 
containing twelve 12-in. spiral pipe coils. 

(5) Two spiral coil heat exchangers. 

(6) Auto-tar stripper comprising (a) Flash tower 
5 ft. x 32 ft.; (b) two bubble fractionating towers 5 ft. x 
32 ft.; (c) water cooled exchanger and condenser. 


The method of operation is outlined in the following: 


The charging oil after being preheated in its passage 
through the reflux exchanger, is pumped through the 
economizer and then through the preheater sections of 
the cracking coil, where it is brought to a cracking tem- 
perature. It then flows through the four vertical stills 
in series, the oil being held in these soaking chambers 
for a period of about six hours. Lower operating tem- 
peratures are carried in the cracking zone than in some 
of the competitive processes, as the Cross. 

The tar which is formed and contains most of the 
coke in suspension, is withdrawn continuously from the 
bottom of the soaking drums and delivered to an auto-tar 
Stripper unit under much reduced pressure. In this unit, 
utilizing the heat contained in the tar, a fractionation 
into naphtha, gas oil and fuel oil is effected, with the 
ail of superheated steam, which is injected into all three 
towers. 

The vapors from the vertical “stills” pass overhead into 
a bubble tower and reflux condenser, where the separa- 
tion into recycle gas oil and gasoline is obtained. The 
recycle gas oil is returned to the cracking coil, while 
the gasoline vapors flow to water cooled condensers. 
lhe gasoline condensate is then delivered to a receiver 
drum where the pressure is relieved; fractionation and 
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condensation are effected under full operating pressure. 
A typical yield statement when running 2,000 bbl. of 
gas oil per day is shown below: 


Per 

Cent 

¢ Virgin gas oil 1,300 barrels per day....... 65.0 

Charee...... 4 Cycle gas oil 700 barrels perday....... 35.0 
L Total..... 2,000 100.0 


Yields from Stripping Pressure 


Yields from Pressure Stilling Bottoms 
Per Per 
Bbls Cent Lb. Cent 
Gasoline........ 780 39.0 Gasoline.... 67 6.0 


Pressure bottoms 1,120 56.0 


Cycle gas oil 700 62.5 
Loss, gasandcoke 100 5.0 


Cycle fuel oil 353 31.5 
Total......... 2.000 100.0 Total..... 1,120 100.0 


Final Yields of Products 


Based on Total Based on Fresh 


Charge Charge 
Per Per 
Bbl. Cent Bbl. Cent 
Gasoline....... eS ers 847 42.4 847 65.0 
SS a ee 700 35.0 RRR ee) Bo 
| RES 353 17.6 353 27.3 
Coke, gas and loss.......... 100 5.0 100 + 
aces aise s caddis dt 2,000 100.0 1,300 100.0 


The Holmes-Manley units operate on long cycles, 
record runs considerably over six months long having 
been recorded in a number of instances. 


Tank and Tube Process: The Tank and Tube process 
was developed by the Standard Oil Company of New 
Jersey. Originally designed as a moderate pressure unit 
the pressure in the soaking drums has been increased 
to 350 Ib., then to 450 Ib. and in the later units to 750 Ib. 
per sq.in. Now it is reported that new units are being 
designed for 1,200 Ib. 

While certain basic ideas have been adhered to in the 
layout and general design of all the units, nevertheless the 
detail design of the various parts of the units has been 
more or less modified by the technical staffs of the dif- 
ferent refineries in which the process has been installed. 
Fig. 5 shows a diagrammatic layout of one of the latest 
750-lb. units, having a charging capacity of approximately 
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Fig. 4——Diagrammatic Layout of Holmes-Manley Unit 
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2,500 bbl. per day. The apparatus comprising this unit 
is as follows: 

(1) Cracking furnace containing 165 44-in. O.D. crack 
ing tubes and two reboiler coils. 

(2) 6-ft. I.D. by 40 ft. long forged steel soaking drums, 
having a minimum wall thickness of 54 in. There are 
three drums for each two units. 

(3) Two separators in 8 ft. diameter by 30 ft. long. 

(4) Three shell and tube interchangers. 

(5) One accumulator, 8 ft. in diameter by 30 ft. long. 

(6) Four shell and tube partial condensers. 

(7) Bubble towers (a) One primary tower 10 ft. x 40 
ft. containing 11 plates. (b) Secondary tower 9 ft. x 40 
ft. containing 11 plates 

(8) Distillate, refractory gas oil and tar coolers. 

The method of operation may be outlined as follows: 
The charging stock is pumped through the four partial 
condensers where it is preheated to 450 deg. F. and then 
flows into an accumulator. A hot oil pump picks the oil 
up from the bottom of the accumulator and discharges 
it through the three heat interchangers into the cracking 
coil at a temperature of 600 deg. F. The oil after being 
heated to about 875 deg. F. flows into the soaking drum 
or reaction chamber where the cracking proper takes 
place, the soakers being “swung” or alternated as the coke 
builds up to a predetermined level. The pressure is re- 
leased at the outlet from the soakers to about 40 Ib., and 
the oil and vapors are flashed into a separator. The liquid 
residuum or tar is drawn off continuously through a 
cooler from the bottom of the primary separator, while 
the vapors pass overhead into a secondary separator and 
thence through three interchangers to a primary bubble 
tower for fractionation. The gas oil bottoms from this 
tower, after having been subjected to a reboiling action, 
flows into the accumulator for retreatment. The over- 
head from the tower passes through three partial con- 
densers to a secondary bubble tower for separation into 
a refractory gas oil bottom, which is removed from the 
system, and on overhead distillate, containing the gasoline 
fraction. 

The latest operating data on this process when running 
gas oil is given below: 

Amount of oil (fresh plus recycle) circulated through 
the cracking coil per hour = 13,000 gal. 

Fresh feed charged to the unit per hour 

\mount of gasoline produced per hour 


- 5,700 gal. 
3,000 gal. 


Coke per barrel of gasoline = 3 Ib. 
Gas produced by unit more than equals the fuel require 
ments 


Fue! oil may also be used as a charging stock, yielding 
approximately 30 per-cent gasoline. 


Characteristics of Cracked Gasoline 


During the past five years there has been a remarkable 
transition of opinion among the motoring public regard- 
ing the relative values of straight-run gasoline and 
“cracked” gasoline. For many years refiners without 
cracking facilities emphasized the superiority of straight- 
run gasoline as a motor fuel. And they were partially 
justified in maintaining this position, since in the earlier 
days of cracking much synthetic gasoline was put on the 
market that had a bad odor, color, and gumforming char- 
acteristics. With the gradual improvement in manufac- 
turing and treating technic refiners have succeeded not 
only in making a cracked gasoline equal to straight-run 
but have produced a superior motor fuel. The discovery 
that “cracked gasoline,” especially that obtained in vapor 
phase cracking, possesses considerable “anti-knock” prop- 
erties has placed it in a premium class. 
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The anti-knock or non-detonating properties of motor 
fuel depend on the percentages of paraffine, unsaturates, 
naphthenes and aromatic hydrocarbons present. Of thes« 
four groups, the aromatics are the best non-detonators 
naphthenes and unsaturated hydrocarbons next in order 
of value, and the paraffines the poorest. The knocking 
propensities of motor fuel may also be greatly modified 
by the addition of certain chemicals, as tetra-ethyl lead. 
iron carbonyl, colloidal sols of iron, and the aromatic 
amines such as aniline and para-toluidine and the iodine 
compounds. The use of tetra-ethyl was developed by the 
General Motors Research Corporation, and is now mar 
keted-by the Ethyl Gasoline Corporation, the stock of 
this company being owned jointly by the General Motors 
Corporation and the Standard Oil of New Jersey. Many 
of the “dopes” which have been advertised in the past. 
have however no special value so far as the anti-knock 
properties of motor fuels is concerned. Indeed some, 
like nitro-benzene, actually induce knocking in motors 
In a recent talk Dr. Egloff spoke of a collection of 300 
samples, sold on the open market, practically all of which 
were found worthless and most of which were nothing 
but moth balls, variously colored. 

As the compression ratios of automobile engines is 
increased, the non-detonating features of cracked gaso 
line become of more and more importance. The refining 
industry is at the present time endeavoring to develop 
this anti-detonation property of synthetic gasoline to such 
a high degree that in the future manufacturers can put 
out a much more efficient engine which will result in 
doubling the number of miles that the motoring public 
will be able to get from a gallon of gasoline. If this 
can be accomplished its importance on future consump- 
tion of gasoline can be readily appreciated as nearly fifty 
millions of cars and trucks could be operated on the 
amount of gasoline that is now being consumed. 

It is interesting to note one development in connection 
with the sale of cracked gasoline, and that is the tendency 
to color them red, pink, purple, blue and green, in fact 
nearly all the colors of the rainbow. 

Finally, it may be commented that if the cracking 
industry continues to evidence the spirit of progress that 
it has shown in the past—adapting itself to changing 
economic conditions, devising and developing new ideas, 
and constantly endeavoring to do things in a better wa) 
—then we may expect it to maintain its position of eco- 
nomic importance in the production of motor fuels, re- 
gardless whether our future supplies be derived from 
petroleum, shale, or coal. 

Editor's Note: With the present article, Mr. Owen concludes 
the series of three that he prepared for Chem. & Met., the p 
ous papers having appeared in the October and November tssics 
In the latter were discussed the development of cracking, va/or 
phase cracking and several of the major liquid-phases process. 
which at present play the dominant réle in this important s: 
of gasoline. 
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Hydrogen from Coke Oven Gas Gives 


Cheap Ammonia at Ostend 
By F. A. F. Pallemaerts 


Manager of Research, Division of Coke Ovens and Synthetic 
Ammonia, Union Chimique Belge, Brussels, Belgium 


T OSTEND is located the first of a series of syn- 

A te ammonia plants to be built by the Union 
Chimique Belge and the first plant to combine the 

Linde system of coke oven gas fractionation with the 
Casale synthetic ammonia process. The success of the 
Ostend plant was the signal for a rapid increase in the 
number of similar plants 
combining the Linde system 


from coke oven gas with one 
of the now classic synthetic 


starting up of the plant. Considerable success was se- 
cured after these changes were effected, and the plant is 
producing ammonia regularly at low cost. 

When the manufacture of synthetic ammonia was de- 
cided upon by the Semet-Solvay & Piette Company 
(which has since become a division of the Union 

Chimique Belge), the first 


It is not often that a paper presented problem was the choice of a 
of hydrogen manufacture before a technical conference creates so 


cheap source of hydrogen. 
Coke oven gas was chosen 


great a stir among those hearers who are for, at least under European 


ammonia processes. At the directly concerned, nor as much interest conditions, electrolytic hy- 
present time about a dozen among technical men in general, as the dis- drogen is either too dear or 


plants of this type are in op- 
eration and several others are 


being planned. 


cussion which Mr. Pallemaerts of the Bel- 
gian Chemical Union presented at the countries. The next question 


not available in large quan- 
tities in most European 


Up to the present, the Bituminous Coal Conference. In it he was how to obtain hydrogen 
capacity of plants of this type freely disclosed costs and many other de- from this source. Several 


does not exceed a production 
of 72 tons of ammonia per 


tails of his company’s synthetic ammonia 


processes were investigated, 
including fractionation and 


day, for the reason that gas Plant at Ostend. The paper, slightly con- the iron-steam processes. The 


is not available in sufficient densed, appears here. 


quantities from existing coke 

oven plants to give larger outputs, and due to the fact 
that distillation works have not yet been systematically 
concentrated in Europe. A movement is now afoot, in 
this direction in Belgium, where a series of Central Car- 
bonization plants is being planned, arranged for genera- 
tion of power and utilization of gaseous byproducts. The 
first of these Central Coking plants is to be erected in 
the Southern Belgium coal field (Borinage) and will 
comprise a synthetic ammonia plant of the U.C.B.-Casale- 
Linde system, the first section of which will have a capac- 
ity of 72 tons of ammonia per day. A second central 
plant in Hainaut will probably be completed then. 

The original Ostend plant, which was really experi- 
mental as it constituted the first application of the com- 
bined U.C.B.-Casale-Linde system, was built for an 
output of 12 tons of ammonia per day. It comprised 
three 6-ton Casale units and three corresponding Linde 
units, one unit of each plant being in reserve. 

Since then four additional Casale units have been in- 
stalled and the hydrogen plant has been increased by two 
large units, each of 3,000 cubic meters capacity of hy- 
drogen-nitrogen gas; with these the plant produces 40 to 
55 tons of ammonia per day. 

\ special process had to be developed to purify the 
ccoxe oven gas in view of its use for liquefaction, and it 
Wes found necessary to make slight alterations in the 
liquefaction process itself during the early stages of the 


T from the author’s paper presented on Nov. 20 at the Second International 
rence on Bituminous Coal at Carnegie Institute of Technology in Pittsburgh. 


latter were eliminated as in- 
sufficiently proved or requir- 
ing units that were too small and giving impure gas. 
Of the fractionation processes, two were taken under 
consideration. These were the Claude and Linde systems. 

In principle, the Claude system applies expansion with 
external work, by releasing the compressed gaseous mix- 
ture in an expansion engine, while the Linde process 
utilizes the well-known Joule-Thomson effect of self- 
intensive cooling through expansion without external 
work. For several reasons, the Linde system was pre- 
ferred. For one thing, the Claude hydrogen process pro- 
duces a less pure gas which has to be treated in the 
synthetic process by one or two precatalyses. 

After completion of the plant, for the first few weeks 
of operation the production was low and irregular, and 
improvements bearing almost entirely on the purification 
of the coke oven gas, preliminary to its fractionation, had 
to be made. Thereafter the production rose steadily, 
until it reached an average of 18 tons, with peaks of 23 
tons, giving a regular output 50 per cent above that for 
which the plant was intended. 

A small amount of preliminary work had been done at 
Oberhausen in the Ruhr district. All that was known 
from the Oberhausen experience was that the gas had 
to be dry and should not contain any carbon dioxide ; also 
that it probably would have to be desulphurized before 
compression. These operations had been effected through 
purification of the gas in iron oxide purifiers, followed 
by compression, washing under pressure with water to 
remove COs, a final decarbonatation by means of caustic 
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soda, and drying under pressure by means of calcium 
chloride. 

The S.S.P. Company proposed to carry out both de- 
sulphurization and decarbonatation by an ammonia wash 
process, working under ordinary pressure. This was 
accomplished only after some difficulties had been over- 
come, for the washing of gas with ammonia proved 
more difficult than might have been expected. 

The result of this treatment, however, was excellent, 
the acid constituents of the gas being reduced to less than 
0.1 per cent of carbon dioxide, which is a better result 
than that obtained with a pressure water wash, the latter 
leaving as a rule 0.3 to 0.4 per cent carbon dioxide in 
treating coke oven gas. 

The chemical drying of the gas was omitted and left 
to the refrigerating plant. The hydrogen plant was 
started up along these lines, but difficulties arose from 
the presence of heavy, unsaturated hydrocarbons in the 
gas ; these hydrocarbons polymerized in the less cold parts 
of the hydrogen apparatus and caused obstructions and 
even local explosions. One apparatus was even partly 
destroyed. 


HOROUGH investigation of the causes of the 
trouble was made, and it was decided to install a 
pressure water wash in order to remove all hydrocarbons 
which had a solubility coefficient higher than one. This 
proved very effective and the plant has been running 
smoothly ever since. A few incidents of minor impor- 
tance, however, have shown it desirable to carry the puri- 
fication process still further, for the purpose of removing 
oxides of nitrogen and volatile nitro compounds. A sim- 
ple physical treatment of the gas has been brought into 
effect, of which excellent results are expected. 
It is generally admitted that in Europe, coke oven gas, 
a byproduct and the cheapest gas produced by coal dis- 
tillation, affords the cheapest source of hydrogen. <A 
comparison of coke oven hydrogen and water gas hy- 
drogen in the case of the Ostend plant showed that the 
latter costs twice as much as the former. This superiority 
of coke oven gas hydrogen is not necessarily universal, 
and in localities where cheap power is available, either in 
the form of hydro-electric power or in the form of very 
cheap fuel, such as cheap and good lignite, the use of 
coke oven gas may not be necessarily the most economi- 
cal; however, according to our latest information, there 
is not as yet a single plant where water gas is being pro- 
duced from lignite for hydrogen manufacture. It ap- 
pears that the famous Winkler producers of the Badische 
(I.G.) at Leuna produce power gas but not water gas, 
the latter still being entirely made by means of coke. 


i \_LLOWING are costs for one cubic meter of hydro- 
gen under Belgian conditions, made by various means. 
The cost of the process of extraction of the hydrogen 
from its gaseous prime material is not included: 


l cu.m. of He in water gas 
(from coke at 170 B.Frs. per ton) 0.2244 
B.F rs. or 0.62 American cents. 

1 cu.m. of Hy in water gas 
(from-coal at 188 B.Frs. per ton) 0.214 
B.Frs. or 0.59 American cents. 

1 cu.m. of He in coke oven gas with the latter at 
0.14 B.Frs., when the residual gas is 
valued at the same price per calorie as the 
original gas, 0.097 B.Frs. or 0.270 Amer- 


ican cents. 
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Thanks to the cheapness of the hydrogen, and also to 
the general economy of the Casale synthesis process, 
ammonia is produced at the cost of about 3.1 B.Frs. or 
8.7 American cents per kilogram of nitrogen in the form 
of ammonium sulphate (including the cost of the sul- 
phuric acid and total operating cost, amortization, etc. ) 
which, according to the information available is consider 
ably lower than the cost price of either the English or 
German synthetic sulphate. Recently published Amer- 
ican figures for water gas synthetic ammonia give 16 
cents per kilogram of nitrogen in the form of ammonia, 
and before the costs of the acid and the transformation 
into sulphate are added. 


AIN FACTORS in the cost of Linde coke oven gas 
hydrogen are energy and the cost of the coke oven 
gas itself. The energy consumption per cubic meter of 
hydrogen, considered at atmospheric pressure, is 0.335 hp 
or 0.246 kw.-hr. The total expenses per cubic meter, 
exclusive of the cost of the coke oven gas (without 
nitrogen and at atmospheric pressure) amount to 0.141 
B.Frs. or to 0.395 American cents. The cost of the coke 
oven gas itself obviously depends upon the available mar- 
ket or on the assumption which is made as to its value. 
Taking the case of the Ostend plant, where gas is sold to 
the city gas distribution company at the same price per kg. 
calorie as coal, the cost of gas is calculated as follows: 
2.3 cubic meters of coke oven gas at 0.14 B.Frs. per 
cubic meter equals 0.323 B. Frs. per cubic meter of 
hydrogen. 


OWEVER, the Linde process returns 70 per cent 

of the calorific power of the gas as a high-calorific- 
power gas at 6,500 to 8,000 kg. calories per cubic meter. 
When allowance is made for the income from this source, 
counting the hydrogen-free gas at the same price per 
heat unit as the original coke oven gas, the cost of gas 
is reduced to 0.30 « 0.323 = 0.0969 B.Frs., or 0.27 
American cents. The total cost of Linde coke oven gas 
hydrogen is therefore 0.395 + 0.27 = 0.665 American 
cents per cubic meter. The author does not know of any 
lower cost for hydrogen. 

This residual gas consists mainly of methane, ethylene, 
and their homologues. While it has been evaluated as 
equal to the original coke oven gas per calorie, it may 
justifiably be considered of higher worth as it is entirely 
free of all sulphur compounds and impurities and is abso- 
lutely anhydrous. It also lends itself remarkably well to 
long distance conveyance of gas. The energy economy 
based on the decreased volume is about 43.5 per cent in 
favor of residual gas. Yet, the above advantages concern 
only the crude uses of the rich residual gas, for it lends 
itself to even more valuable applications, as its different 
components can be collected separately and used in a 
whole series of chemical processes to form valuable 
products. 


SIDE from applications in organic synthesis, the use 
4 1 of methane to increase the available hydrogen has 
already been worked out commercially by both the Linde 
and the Casale companies. The process consists in crack- 
ing methane into hydrogen and carbon dioxide, by the 
action of steam and the use of suitable catalysts. This 
has its use in cases where a large quantity of hydrogen is 
required from a small quantity of coke oven gas. I[n- 
deed, whereas one volume of coke oven gas will yield half 
a volume of hydrogen, the same quantity of coke oven gas 
will give 1.7 volumes of hydrogen, equivalent to more 
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than three times as much ammonia from the gas of a 
given coke oven battery, when methane is converted into 
hydrogen. However, it is to be recalled that this may 
necessitate supplying other gas, perhaps more expensive, 
for heating the oven. 


HE HYDROGEN PLANT built by the Linde com- 

pany, is a wonder of industrial physics. The purified, 
compressed gas is cooled in stages, first in a countercur- 
rent cold exchanger, then in a liquid ammonia refrigerator 
and finally in the fractionating apparatus. This frac- 
tionation apparatus effectively utilizes the cold in the con- 
densed gases which are tapped off at various points on the 
gas Circuit as the temperature is lowered. Three fractions 
are removed, the first consisting mainly of methane, 
ethane and ethylene, the second of methane and the third 
of carbon monoxide and nitrogen. The compressed cold 
gas which is left is now a mixture of hydrogen and 
nitrogen, but still contains small quantities of methane 
and carbon monoxide. These impurities are practically 
eliminated by means of a liquid nitrogen wash, which 
removes methane entirely and carbon monoxide to such 
an extent as to leave only 0.001 per cent. 


XYGEN and water vapor are totally removed. There 

is no process to the author’s knowledge, which 
produces such pure hydrogen from any non-electrolytic 
gas. For example, in the Claude process, no attempt is 
made to eliminate the considerable residual carbon mon- 
oxide that remains in the gas as it leaves the expansion 
motor. However, when used with the Claude synthesis 
process, part of the residual carbon monoxide is turned 
into methanol in a precatalyst. Also the large amount of 
methane which is formed in the ammonia catalyst tubes is 
eliminated with the waste gases, as there is no recircu- 
lation. 

We now pass to a description of the Ostend type of 
coke oven gas hydrogen plant. Coke oven gas from the 
adjoining coking plant, which has undergone the usual 
treatment for byproduct recovery, is extracted by means 
of exhausters and is successively washed with an am- 
monia solution, with water in sufficient quantity to remove 
the ammonia carried over, then with sulphuric acid which 
eliminates the last trace of ammonia, and finally with 
caustic soda which acts as a drier and which fixes any 
sulphuric acid or carbonic acid which might be left in the 
gas. The purified gas, after storage, is compressed in 
two stages to about nine atmospheres. At this pressure 
it is refrigerated by means of liquid ammonia from the 
synthesis plant and passed through a cold exchanger 
where it is warmed up again to about normal temperature. 
It is now washed with water in pressure water wash 
towers, where one volume of compressed gas is washed 
with a little more than one volume of water. 


NERGY of the water as it leaves the pressure towers 
is recovered in hydraulic turbines placed on the same 
shaft as the pumps and motors. Dissolved gases, evolved 
when the pressure has been released, are then collected 
and returned to the residual gas from the fractionation. 
As the gas has been very completely decarbonated in the 


ammonia wash, the object here is mainly to remove , 


acetylene present only to the extent of 0.4 per cent. 
Small as the amount is, the treatment is, and will remain 
absolutely necessary until some better means is possible. 
‘he gas absorbed consists principally of methane, hy- 
drogen, nitrogen, olefines and smaller amounts of carbon 
monoxide, ethane and oxygen. The absence of carbon 
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dioxide and hydrogen sulphide shows the effectiveness of 
the ammonia wash. 

Returning to the coke oven gas, which is now purified, 
it is again refrigerated to a temperature of about —45 
deg., when water is removed sufficiently to avoid the 
freezing of condensed vapor in the fractionating appa- 
ratus. The gas now enters the latter and leaves, on the 
one hand, as a pure mixture of hydrogen and nitrogen 
with the desired nitrogen percentage for ammonia syn- 
thesis, and on the other, as the residual gases which are 
mixed and after cold exchange, returned to the coking 
plant to heat the coke oven. 


ITROGEN, besides coming partly from the coke 

gas itself, is introduced by saturation of the hy- 
drogen with nitrogen during the liquid nitrogen wash. 
The nitrogen proportion is ingeniously regulated by act- 
ing on the temperature of the gas, the pressure being 
kept constant. The temperature itself is regulated by the 
pressure under which liquid nitrogen is kept in the liquid 
nitrogen boiler, which constitutes the last stage in the 
cooling of the hydrogen mixture. A pressure of about 
0.2 atm. is maintained in the boiler, the hydrogen mixture 
itself being under 9 atm. 

It has been found useful at Ostend to generate hy- 
drogen with a little less than 25 per cent of nitrogen, and 
to correct the mixture in each synthesis unit by means of 
an addition of nitrogen, from-.the nitrogen machine. The 
latter produces nitrogen at 99.8 per cent purity and at 
the same time pure oxygen at 99 per cent. 

In passing, it is worthy of note that since the Ostend 
plant has been started, the Linde company has built a 
number of installations, treating daily in all more than 
24 million cubic meters of coke oven gas. Besides the 
extensions to these various plants under preparation, or 
already being carried out, as at Ostend, several large new 
installations have been planned. The earliest plants, ex- 
cept for the experimental unit at Oberhausen, were built 
first in Belgium and then in France, but of late, several 
large ones have been erected in Germany. It now looks 
as if the Germans, who apparently at first were content 
to rely on the I.G. process, are seriously entering the field 
with the Linde coke oven gas hydrogen process. 


be FURTHER POINT about the Linde hydrogen- 
nitrogen process is that it does away with the ex- 
pensive combustion of hydrogen in air, as applied in 
certain plants, in order to incorporate the necessary 
amount of nitrogen into the gaseous mixture. Linde 
nitrogen requires only 0.2 kw.-hr. per cubic meter in the 
larger unit, and it would be necessary to secure hydrogen 
at practically no cost in order to justify using one volume 
of precious hydrogen in order to obtain two volumes of 
nitrogen. 

The ammonia synthesis plant at Ostend, as has been 
mentioned above, is based on the Casale system. ‘This 
system has become very widely distributed in Europe, in 
Russia and in Japan. About 1,000 tons of ammonia per 
day are produced by the 24 plants which are at present in 
operation. These include ten in France, three in Japan, 
six in Russia, one in Spain, one in Switzerland, two in 
Belgium (where another large plant is being planned), 
three in Italy, one in England, one in the United States 
(it was originally erected at Niagara Falls but it is now 
being transferred to Belle, Charleston, W. Va.). These 
plants run on hydrogen from various sources ; nine plants 
use coke over gas hydrogen, ten electrolytic and three, 
water gas hydrogen. 
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The Casale process works under a pressure of 750 atm. 
Despite opinion favoring processes operating at low pres- 
sures, in the order of 200 atm. or even less, in the writer's 
opinion the use of high pressure has very decided advan- 


tages. For instance, the whole of the ammonia output is 
available in liquid form, although the usual huge refrig- 
erating machines are eliminated from the necessary plant. 
This constitutes a considerable economy of energy. As 
regards power consumption in compressing the gas, it has 
been repeatedly shown that there is very little difference 
in the energy requirement, once the pressure exceeds 200 
to 300 atm. For isothermal compression, energy is pro- 
portional to the logarithm of the pressure. What little 
difference there is, is compensated for by the absence of 
a recirculating pump in the Casale cycle, recirculation 
being induced by the injection of the fresh gas under a 
drop of about 50 atm. pressure. 

The high pressure equipment of a Casale unit is so 
compact that it weighs far less than any unit of the same 
capacity working under a so-called medium or low 
pressure. 


YDROGEN-NITROGEN mixture produced by the 

Linde plant is sent to a gas-holder and later ex- 
hausted by the six compressors, each compressing 1,000 
cubic meters of gas per hour. These compressors have 
been modified to receive hydrogen as it comes directly 
under the pressure of 9 atm. from the Linde fractionating 
apparatus. This arrangement permits of a further energy 
saving amounting to one-third of the compression energy 
so that the power requirement is reduced from 1.22 to 
0.82 kw.-hr. per kg. of ammonia in the 6-ton unit and 
to 0.76 kw.-hr. in the 20-ton units. The compressed 
mixture is admitted without any further purification or 
desiccation, into the synthesis cycle, which comprises an 
oil separator, a synthesis tube, a watercooled condenser, 
and a condensate receiver. Recirculation pumps at Os- 
tend are being replaced by the new injector system men- 
tioned above, which considerably simplifies the circuit 
and reduces upkeep, attendance and power consumption. 


HE most beautiful part of the Casale system is 

the catalyst tube, so arranged that the pressure tube 
is kept at a temperature at least 100 deg. below the point 
where the alteration of the structure of the metal under 
the effects of hydrogen begins. The efficiency of the de- 
sign is shown by the fact that a catalyst tube, after three 
years’ continuous service, was tested at 1,500 atm. and 
withstood the test. The pressure tube is cooled by the 
incoming cold gases. The catalyst is contained in an 
annular space in the core of the tube and is thermally 
insulated from the pressure tube by the concentric heat 
exchanger and the cold gas. 

The reaction is regulated in an ingenious way. As the 
violence of the reaction would overheat the catalyst at 
this pressure, sufficient uncondensed ammonia is left in 
the reaction mixture to make the system just slightly 
endothermal. It may then be regulated by means of an 
electrically heated resistance in the catalyst tube. In prac- 
tice, the heating current is kept constant, the speed of 
recirculation being regulated so as to maintain tempera- 
tures and maintain regular production. The energy con- 
sumed by the resistance is from 0.27 to 0.18 kw.-hr. per 
kg. of ammonia. The presence of the necessary quan- 
tity of uncondensed ammonia in the gaseous mixture 
before catalysis is insured by simply water-condensing 
the reaction gases. Certainly, no simpler means could 
be devised. 
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The catalyst is cheap and robust, rather than a delicate 
low-temperature proposition. Its manufacture consists in 
burning steel turnings of a given composition in oxygen, 
in the presence of certain activators. This drives off any 
phosphorus or sulphur. When all the metal is burnt, the 
mass is allowed to cool and is then crushed into pieces 
of the proper size. The catalyst is introduced into the 
apparatus in the form of oxide, and is reduced in the 
catalyst tube by means of hydrogen-nitrogen mixture. 
Catalyst which has lost some of its activity is regenerated 
in the same way. 


RODUCTION of ammonium sulphate at first occa- 

sioned some difficulties, but these were in a short 
time overcome, and now 100 tons of sulphate is made 
per day in one small saturator of about 9 ft. diameter. 
The sulphate is whizzed and perfectly neutralized with 
ammonia and is then dried in a rotary drier by means of 
combustion gases from a coke furnace. This method of 
manufacturing sulphate will soon be replaced at Ostend 
by a new process similar to the gypsum process. The 
system, covered by U.C.B. patents, is special in that it 
uses an ammonium carbonate solution made in a new way 
from combustion gases of a central pulverized coal boiler 
plant. The prime material used in this new process is a 
valueless byproduct of another industry of the U.C.B. 
An important feature is that the evaporation of the con- 
centrated sulphate solution, which is the most expensive 
item of the gypsum process, has been done away with and 
replaced by a simpler precipitation process. 


LTHOUGH the process has reached great perfec- 
tion, future improvements will undoubtedly make it 
even more attractive. For one thing, the whole byprod- 
uct recovery will probably soon be replaced by a treat- 
ment which will change the method of treatment of 
ammonia and benzol in the synthesis plant, even in cases 
where only part of the coke oven gas is to be treated for 
hydrogen. Ammonia recovery will then take place by 
means of the above-explained ammonia wash, while de- 
benzolization will be carried out through cooling the com- 
pressed gas by means of liquid synthetic ammonia, with- 
out the use of the classical refrigeration plant, as the 
evaporated ammonia has not to be compressed. This 
type of plant is planned by the U.C.B. for the first Belgian 
Central Coking plant. 

A further simplification which is in view will do away 
with the pressure water wash. The advantage here of a 
new special treatment of the gas before debenzolization 
is that it will greatly simplify the plant, for there will 
only be refrigeration of the gas preparatory to hydrogen 
extraction. 


T OSTEND there were at first three 6-ton units ; at 
present there are seven. In the plants which are 
being planned by the U.C.B. Company, 30-ton units are 
contemplated, although no unit of this size has yet been 
built. Experience indicates that a production of 25 to 49 
tons may be expected of the 30-ton unit. 

To summarize, a new approach to the synthetic am- 
monia manufacture problem has been opened up, which 
in practice has proved remarkably satisfactory and cheap. 
Its development has in turn made possible a series «f 
derived processes, mainly concerned with the transfor- 
mation of the various residual gaseous byproducts of 
coke oven gas. Among these, several new syntheses have 
been attacked, among which are those of the fatty alcoh«'s 
and of some of their derivatives. 
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Many Decisions Reached at 
Fertilizer Conference 


Editorial Staff Report 


66 HE fertilizer industry has become a chemical 
industry, requiring trained chemists and other 
technical experts in the supervision of its 
methods and processes. Your association should 
in its future activities be guided into a new attitude 
with new objectives that carry the recognition of this 
transformation from a waste-product to a manufactur- 
ing industry.” These were the significant remarks of 
E. L. Robins, President of the National Fertilizer As- 
sociation, in his opening address at the Fourth Annual 
Southern Convention, held November 13 and 14 in 
Atlanta, Georgia. 

Mr. Robins did not limit his comments to generalities. 
He was very explicit in his recommendations as to needed 
progress, urging that further radical steps forward be 
taken promptly and that some additional “impossible 
recommendations” be adopted and put into effect. As 
evidence of the practicability of this he cited the adop- 
tion and actual carrying into operation of the two recom- 
mendations made at a Louisville conference only a little 
more than a year ago. These were the change in name 
of acid phosphate to superphosphate and the change from 
an ammonia basis to a nitrogen basis in reporting of 
fertilizer analyses. Among the principal recommenda- 
tions which he made were: 

1. That the name “fertilizer” be eliminated both from 
the Association and technical literature and that the 
words “plant food” be substituted. 

2. That state control laws be modified to permit fair 
adjustments for fertilizer shipments found not exactly 
as guaranteed, just as adjustments are permitted for 
sub-grade cotton, lumber, etc. 

3. That fertilizer sales contracts be simplified, elim- 
inating the multitude of protective clauses, which now 
“carry enough ‘whereases’ to start a law school.” 

4. That new sales policies in line with economic 
fertilizer requirements be established, including the 
abandonment of trademarked brands which have been 
regarded as of large asset value whenever newer grades 
are found of superior agricultural value. 

5. That inorganic materials of low unit be substituted 
for organic nitrogen compounds whose agricultural use- 
fulness is grossly exaggerated and whose real worth is 
not in proportion to the greater market cost. 


RADE practice conference procedure as organized 

by the Federal Trade Commission has been deter- 
inined upon by the fertilizer industry as the best means 
for further strengthening the code of trade practices 
adopted by the association two years ago. This pro- 
edure was explained to the convention by M. Markham 
“lannery, director of trade practice conferences of the 
Commission. Those in attendance at the conference 
oted unanimously for continued support of the code 
nd affirmed the recommendation of the board of di- 
ctors for the calling of a trade conference. Arrange- 
ents are now being made by Executive Secretary 
harles J. Brand. It is hoped that this conference will 
esult in adding the force of Government “policing” of 
calcitrant units in the industry to the voluntary self- 
gulation which has been established under the code. 
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It was pointed out by Mr. Flannery that this policing is 
done under regulations and trade rules which are adopted 
by the industry itself and not initiated by the Com- 
mission. 

Promotion of the welfare of the industry through 
advertising was the theme for practically an entire ses- 
sion of the convention. Effective planning and the 
objective of industry advertising were discussed by 
I. D. Carson, of N. W. Ayer & Son. His conclusions 
emphasized the two functions of advertising as the 
bringing of stability and the bringing of security. He 
stated that “Stability means familiarity of the public 
with the product, a bulwark against the sudden inroads 
of sporadic competition—a guarantee of future volume. 
Security means the confidence of the public—a protec- 
tion against hasty and unfair legislation. An industry 
and its policies can be made so well known that it will 
not suffer from ignorant or unjust attacks by the people 
or their representatives. All of this has been made 
possible by the creation of a medium through which 
the public may be economically reached—powerfully and 
often. This medium is advertising—the greatest force 
in modern business.”’ 





NX. TITROGEN situation of the world as affecting 
4 N United States trends was very effectively portrayed 
in an address by Dr. Firman E. Bear, head of the soils 
department, Ohio State University. He summarized 
the. recent recommendations made at the Adriatic con- 
ference regarding tremendous increases in nitrogen 
production anticipated during the next four or five years, 
and pointed:out that these insure a more than adequate 
supply of nitrogen, almost regardless of the rate of 
increase of agricultural consumption. This increase in 
nitrogen supply, which is accompanied by a lowering 
of nitrogen prices, makes the use of nitrogen econom- 
ically possible on many crops which hitherto could not 
be so fertilized. Furthermore, Dr. Bear states that 
“Lower price nitrogen makes it necessary to reconsider 
the question as to whether legumes are the cheapest 
source of all the nitrogen required on the farm.” 

Muscle Shoals, that perennial irritant of the fertilizer 
industry, was discussed by several representatives of 
the Association and by Chester H. Gray, the Washington 
representative of American Farm Bureau Federation. 
Following an address by Executive Secretary Brand the 
conference adopted a resolution unanimously advocating 
the settlement of the Muscle Shoals project in the fol- 
lowing fashion: Sale of Wilson Dam and its hydro- 
electric plant and the associated steam power plant, with 
the alternative of leasing, or as a third choice, operation 
by the War Department under the rules of the Federal 
Power Commission with sale of the power; placing of 
nitrate plant No. 1 in the hands of the Bureau of Chem- 
istry and Soils of the U. S. Departmnet of Agriculture 
as a means for experimental chemical and technologic 
research in nitrogen fixation on a large scale; provision 
from the income from the sale of power of not more 
than $750,000 per year for research in fertilization and 
plant nutrition and the additional sum of $250,000 for 
the experimental operation of Plant 1; retention of the 
cyanamide plant, Nitrate Plant No. 2, in-stand-by con- 
dition for one to three years and, after this period, its 
sale to the highest bidder. 

In his address on this subject Chester H. Gray im- 
plied that his organization was continuing its support of 
the pending Madden bill, which would lease the Muscle 
Shoals properties to the American Cyanamid Company. 
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Methods Proposed and in Use tor 


Refining Aluminous Ores 
By C. L. Mantell 


Consulting Engineer, Pratt Institute, 
Brooklyn, N.Y. 


HE UNITED STATES is one of the largest 

potential producers of aluminum and pure alumi- 

num compounds. The nation is, however, increas- 
ingly dependent on bauxite derived from abroad, chiefly 
from the Guianas, France and Dalmatia, as a source of 
raw material for the manufacture of alumina and alumi- 
num hydrate for use in these industries. 

In the manufacture of aluminum at present there are 
two main stages. ‘The first embraces the production of 
pure aluminum oxide (alumina) from some aluminous 
mineral, usually bauxite, and the second, the reduction of 
this aluminum oxide to the metal in a bath of fused 
cryolite. 

Alumina is the raw material for artificial abrasives of 
the alundum type, as well as certain valuable refractories. 

Pure aluminum compounds, such as the sulphate, 
acetate, and chloride, are also usually made in two 
Stages—first, the pure aluminum hydrate or oxide is 
prepared, and then by the action of sulphuric or acetic 
acid on the hydrate, or of chlorine on the oxide, the 
corresponding pure salt is obtained. 

The reason for these two stages is that impurities in 
the raw materials must be removed. Bauxite, for ex- 
ample, usually contains alumina, iron oxides, silica, and 
titania. If it be directly electrolyzed or dissolved, a con- 
siderable proportion of these impurities will appear in the 
aluminum or salts. Hitherto it has proved more practica- 
ble to make the pure alumina and then the pure metal or 
salts than to refine an impure metal or purify crude salts. 


ECAUSE of the commercial importaace of aluminum 

and its salts, a large number of experimenters have 
proposed processes for making pure alumina and pure 
aluminum compounds from various aluminous minerals, 
such as cryolite, bauxite, clays and kaolins, labradorite, 
alunite, leucite, shales, feldspar, and others. 

In accordance with the principle of the survival of the 
fittest, the mineral almost exclusively worked for alumina 
and pure aluminum compounds at present is bauxite. It 
is worked mainly by the Bayer process for alumina, and 
by acid extraction for alums and lower grades of alumi- 
num sulphate. 

One of the most radically different features of alumi- 
num production as compared with other metals lies in 
the preliminary treatment of the raw material. The 
highly technical process and carefully balanced reactions 
necessary to refine bauxite to alumina are peculiar to this 
metal. While necessary for the ultimate production of 
high purity aluminum, they constitute a heavy charge on 
every ton of metal produced. While the major part of 
the world’s aluminum production is derived from bauxite 
refined by the Bayer method, the tendency now is to ex- 





ploit not only other and cheaper processes but more 
readily available ores. Progress in this direction is being 
made. It is safe to say that of 20 patent applications 
for new processes of alumina refining not more than one 
is industrially practicable. Even so, no very radical 
change is to be expected. Aluminum will probably never 
be smelted from its ores like iron. It is not reasonable 
to expect that it will be electrolytically refined from an 
aqueous solution like copper. It is believed that the 
refining-of aluminous ores will continue to involve chem- 
ical processes of some delicacy, calling for appreciable 
investment in plant and significant amounts for fuel, 
labor and reagents. This statement is true whether the 
raw material be the conventional grades of red bauxite, 
alunite, leucite, kaolin, labradorite, or any other material. 


MONG processes used or reasonably available for 
production of high purity alumina are the following: 


1—Bayer 5—Berger 9—Halvorsen 
2—Hall 6—Serpek 10—Sherwin 
3—Pedersen 7—Svendson 11—Laist 

4— Haglund 8—Blanc 12—Specketer 


These will be briefly discussed in their chemical engi- 
neering and economic aspects. 

1—Bayer Process. In this process a high grade of 
bauxite is a necessity. An extremely high grade of 
alumina is usually produced. Composition of the ore 
may be as follows: 


Al,O3 60— 55 per cent 
Fe,O3 25—20 “ “ 
TiOz i Fe * 
SiOz Ii— 3 “* *“ 
ra ms.> d ai ini 


H.O and Organic Impurities 1 15 


The ore is crushed, ground in a ball mill to 70 mesh, 
mixed with a strong soda liquor, and digested with steam 
at 60 lb. pressure to dissolve the AlsOs3. Digestion is 
carried on in autoclaves at 150 deg. C. for eight hours. 
The solution is blown into tanks and diluted to a density 
of about 1.20. It is then filter-pressed, the iron oxide 
remaining in the residue with most of the TiO, From 
the clear solution of sodium aluminate, the alumina can 
be precipitated in large tanks or decomposers by slow 
agitation and the addition of a small proportion ot 
reserve aluminum hydrate. The precipitate is then thick- 
ened, washed, dried, and calcined at 1,100 deg. C. in 
a rotary kiln. In a modification of the Bayer method 
the ore is ground, mixed with the appropriate quantity 
of sodium carbonate, and ‘roasted at about 1,000 deg. C 
when sodium aluminate will be formed by decomposition 
of the carbonate. The solid mass after cooling 1s 
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leached with distilled water and the clear liquor treated 
in decomposers to precipitate alumina, as above. 

The Bayer process is technically one of the most diff- 
cult to operate and control. The filtration problems 
alone are perhaps as difficult as those in any other 
technical process. In addition, the process is expensive. 
Both in Europe and America the Bayer process has long 
been in commercial operation. Such plants as those of 
Aluminum Ore Company, East St. Louis; The British 
Aluminum Company, Burntisland, Scotland ; and Curtius 
A. G., Duisburg, Germany, are well known. The dry 
process mentioned above is better known in America, 
while the autoclave method is generally used in Europe. 


MERICAN practice also favors Dorr type thickeners 
4 Ain place of filter presses for the separations 
employed, which fact is probably due to the relative cost 
of labor. The operations are carried out with mechan- 
ical exactitude in a well ordered plant. This premises, 
however, a good and invariable composition of bauxite. 
Low silica is essential, 3 per cent being the upper limit. 
The objection to silica lies in its rendering a portion of 
the alumina insoluble, thus hindering the recovery from 
a given ore. A good, pure alumina for use in the reduc- 
tion furnaces contains less than 0.01 per cent FeO. 
2—Hall Process. At the beginning of the aluminum 
industry in the United States, Charles M. Hall devised 
an electrical method for the refining of bauxite, but the 
process in an improved form has only just been put into 
commercial production. Bauxite of graded composition 
is ground to a granular form and mixed intimately with 
an appropriate weight of coal similarly ground. The 
mixture is then sintered at about 1,000 deg. C., cooled, 
and a further quantity of coke introduced for the purpose 
of reducing the impurities. The mixture is then smelted 
in a furnace using electrodes of the Soderberg type at 
about 2,500 deg. C. Ferro-silicon and ferro-titanium 
sink to the bottom of the bath and are tapped off. Pure 
alumina is blown off by steam and air pressure from 
the top of the furnace into an iron-lined chamber where 
it is precipitated in flocculent particles similar to pop- 
corn. Contamination by carbides is likely to be the chief 
difficulty. The alumina after cooling is leached with hot 
water and dilute sulphuric acid to remove traces of 
titanium oxide. The solids are filtered in such a way 
as not to crush or deform the grains. This process is 
being commercially operated at Badin, N. C., and 
Arvida, Quebec. The resulting alumina is in the form 
of solid bubbles. It has only one-third the density of 
amorphous Bayer alumina. This is advantageous as a 
charge for the reduction furnaces. As above outlined, 
the improved Hall process constitutes one of the most 
important methods of treating bauxite of lower grades 
than are available for the Bayer process. In the latter, 
iron and silica are separately removed ; in Hall’s method, 
they are removed in combination by simultaneous reduc- 
tion. Although accurate balance must be maintained in 
the charge, a silica content greater than 3 per cent is 
no longer embarrassing. 
3—Pedersen Process. Several processes for refining 
aluminous ores recognize the need for utilizing much 
lower grades than those which have been commercially 
feasible heretofore. If the iron content be sufficiently 
high, it can be smelted out and at the same time silica 
an be reduced to ferro-silicon, thus leaving the alumina 
to be slagged off. Such a method is that devised by 
Professor Pedersen of Trandhjam, Norway. An elec- 
tric smelting furnace is used. The charge consists of 
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iron ore, limestone and bauxite in the required propor- 
tions. Ferrous impurities in the bauxite are smelted out 
and a richly aluminous slag is obtained. This is tapped 
off, cooled, crushed and leached with a hot solution of 
dilute sodium carbonate containing 10 per cent of free 
caustic for the purpose of accelerating the process and 
preventing silica contamination. 

Obviously the method permits the use «* bauxites of 
high ferrous content which are not economic lly treatable 
by the Bayer method. The process is now ‘2 operation at 
the works of the Norsk Aluminum Company, at Hoyang- 
falden, Norway, where ore of a content of 16 to 18 per 
cent alumina can be treated, the plant having an annual 
maximum capacity of 12,000 to 15,000 tons of alumina. 
This process has been the subject of considerable experi- 
mentation by the U. S. Bureau of Mines with the co- 
operation of the Aluminum Company of America, the 
object being partly to ascertain whether by using a suit- 
able blast furnace charge an industrially useful aluminous 
slag could be recovered in addition to pig iron. 


HESE TESTS covered a wide variation of slag con- 
tent of lime, silica and bauxite. No difficulty 
was found in producing a low sulphur pig iron in con- 
junction With a slag from which a high grade of alumina 
could be recovered suitable for use in quick setting 
cement or for reduction to aluminum. The bauxite 
charge will be high in iron or silica content according 
as the object is to yield reducible alumina or cement re- 
spectively. In a normal run under conditions on the 
Eastern seaboard, a production of 1 ton of pig iron and 
14 tons of slag will cost $25 to $30, not allowing any 
credit in respect to exhaust gases. 
4—Haglund Process. Because of the high purity ore 
required by the Bayer process and the exact balance 
which must be maintained between the reacting agents, 
attempts have been made to substitute methods for 
dealing with lower grade minerals of a wider range of 
composition. The method of T. R. Haglund, introduced 
several years ago in Sweden, was developed experi- 
mentally in Germany and is now operating commercially 
in Italy. Aluminous ore, usually bauxite, is crushed 
and mixed with a due proportion of anthracite and 
pyrites or other metallic sulphides. The proportions will 
obviously depend on the iron, silicon, and titanium im- 
purities in the ore. On fusing the mass in a smothered 
are or resistance furnace, the iron, silicon and titanium 
are reduced and tapped off. The slag containing the 
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aluminum is cooled, when a part of it will crystallize out 
as alumina, the remainder being aluminum sulphide. 
The latter amounts to about 20 per cent of the total slag. 
This is sufficient to hold the alumina in solution at the 
furnace temperature of 1,100 deg. C. 

The main furnace reaction is approximately : 

Al,Os + 3C + 3FeS = AleSs + 3CO + 3Fe 
The outstanding feature of the process is the utiliza- 
tion of the fused sulphide as a flux or solvent for the 
aluminum and as a means of reducing its melting tem- 
perature. The mixed slag is cooled, crushed and leached 
with water and steam. 

AlpSs + 6H2O = 2A1(OH)3 + 3H2S 
After leaching, the residue contains not only the alumi- 
num hydrate but also mixed oxides and sulphides of iron, 
titanium, etc. The material is treated by classifying and 
concentrating, when aluminum hydroxide containing a 
percentage of crystalline alumina is removed. The crys- 
talline alumina is washed with warm sulphuric acid and 
dried. The hydroxide is then dried and calcined in the 
usual way. The hydrogen sulphide is condensed and re- 
generated for sulphurizing a further furnace charge. 


N practical operation of this process, low-grade mate- 

rials as carboniferous clay, coal dross, and the like 
are charged. An Italian company has been formed to 
operate under Haglund patents with a plant near Venice, 
and one at Mori in the Trentino Valley. It will be seen 
that pig iron is one of the important byproducts of the 
process. ‘he market for this and the ferro alloys will 
have a bearing on the field for Haglund methods. 

Primarily Haglund’s method applies to bauxite hav- 
ing a silica content too high for treatment by the Bayer 
process, particularly where the alumina content is corre- 
spondingly low. In the diagram it should be noted that 
the preliminary sulphurization is necessary only where 
the iron content in the bauxite is high. By this treatment 
the charge of sulphide can be reduced and the process be- 
comes more nearly regenerative. Where this is not done, 
th hydrogen sulphide is condensed and the sulphur re- 
gained in a Claus furnace. : 

5—Berger Process. Recent methods for the refining 
of alumina, as described above, have originated in 
America, Norway and Sweden. Gerhard Berger and 
Werner Kuhne, working in Germany, have also devel- 
oped an apparently practicable process in which the raw 
material treated is not bauxite but kaolin. For the past 
twenty-five years attempts have been made to separate the 
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the alumina content is converted to the chloride whence 
the metal is reduced directly by electrolysis. China clay 
is broken into lumps of about 6 to 7 Ib. each and heated 
in a reverberatory furnace together with about three 
times as much iron pyrites. The temperature is main- 
tained at 400 to 500 deg. C. and a current of chlorine 
gas is passed through the chamber. Aluminum chloride 
is formed which can be electrolyzed in a fused bath of 
sodium and potassium chlorides. In the practical opera- 
tion of the process, magnesium chloride in appropriate 
amount is mixed with the kaolin-pyrites charge, and a 
small addition of iron filings is also made. Aluminum 
chloride gas distills over, leaving behind it the silica of 
the clay with magnesia and ferrous oxide. In Germany 
where this process was developed, a high grade of kaolin 
is obtainable from the Halle district and pyrites from 
Grafontal and Saalfeld. Magnesium chloride is widely 
available from the potash mines and takes the place of 
direct chlorination used on an experimental scale. 

This method was devised at a time when bauxite was 
not readily available; it is doubtful whether it will com- 
pete even in Germany with the present considerable 
importatiohs of the ore from Hungarian deposits. The 
evolution of chlorine gas as a byproduct of electrolysis is 
a feature of the process likely to prove embarrassing. 
The formation of iron chloride is also a difficulty. 

6—Serpek Process. In France the production of 
aluminum has for many years been carried on by a group 
having collateral interests in electrochemistry. There 
has, therefore, been a tendency to refine aluminous ores 
with due consideration to the development of commercial 
byproducts. The Serpek process for alumina also yields 
fixed nitrogen, available for the manufacture of fertili- 
zers or explosives. Bauxite is disintegrated, dried, mixed 
with crushed carbon, and heated in an electric resistance 
furnace to 1,600 to 1,800 deg. C. At this temperature 
the alumina combines with the atmospheric nitrogen and 
the electrode carbon is oxidized. 

Al,O3 + 3C + Ne = 2AIN + 3CO 

By the use of a suitable catalyst such as steam or iron the 
reaction will take effect at a temperature about 1,400 deg. 
C. The chief merit of this process is its extreme sim- 
plicity, the raw material being limited to air and carbon. 
A considerable quantity of electrical energy is consumed, 
however. The large rotating furnaces designed by Ser- 
pek were of 2,500 kw. direct-current capacity. For the 
production of ammonia, the aluminum nitride is digested 
in an autoclave under steam pressure. 
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Charts of the Blanc and Halvorsen Processes 


Ammonia is condensed and the alumina is regenerated 
for use in the process. Where alumina is the desired 
product, however, the aluminum nitride from the furnace 
is treated with soda under pressure, forming sodium 
aluminate, and ammonia will be driven off and con- 
densed. The alumina can then be separated by the Bayer 
method, the solution being fed direct to the decomposers. 
Because nitride alumina is more easily decomposed, treat- 
ment of this material is much cheaper than raw bauxite. 

It does not appear that the Serpek process is making 
any commercial progress in France where the Bayer 
method continues to be standard. 

The Serpek process was investigated during and after 
the World War by American producers of alumina and 
was found not to offer sufficient advantages over the 
standard Bayer process. 

7—Svendson Process. A method for the recovery of 
alumina and a high grade of silica from clay has been 
developed by Seglund Svendson. The process has been 
worked on an experimental scale in the United States. 
A typical clay for treatment by this method should be 
free from sand and have upwards of 25 per cent alu- 
mina, and up to 60 per cent silica, the remaining elements 
being the usual potash, soda, ferrous oxide, and lime. 
For a production of 25 tons alumina, 100 tons of an- 
hydrous clay will be required. After crushing, the raw 
material is mixed in a hollender with ammonium fluoride 
solution. At a temperature of 36 deg. C. the fluoride 
decomposes and attacks the clay, ammonium-silica fluor- 
ide being evolved. On evaporating part of the fluoride 
will be decomposed, free fluorine acting on the metallic 
oxides»present. The mixture is then heated to 300 deg. C. 
in order to volatilize the ammonium-silica fluoride as well 
as the volatile metallic fluorides mentioned. These are 
condensed, silica gel being recovered and ammonium 
fluoride returned to the process. 

The original residue containing the alumina is then 
raised to 400 deg. C. and equal parts of gaseous hydro- 
chloric acid and ammonia are passed. Aluminum 
chloride, which distills off together with ammonium fluo- 
ride, is formed. On cooling, the latter is condensed at 
(00 deg. C. and the aluminum chloride at 187 deg. C. 
‘his last is hydrolyzed with steam, yielding aluminum 
iydroxide and releasing hydrochloric acid gas. The 
iydroxide is calcined in the usual way. The most impor- 
‘tant byproduct is silica gel which is separated from the 
volatilized fluorides after cooling by the addition of water 
nd ammonia. Basically, the entire process is one for the 
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production of silica gel from clay, aluminum oxide, the 
other simultaneous product, being produced at only one- 
third the rate. Economically, the method cannot be used 
unless there be assured a market for silica three times 
as great as the required alumina production. It follows, 
therefore, that the commercial feasibility of Svendson’s 
process depends on the market for silica gel in large 
tonnages. As the field for this product is being restricted 
in many of its applications by the competition of acti- 
vated carbon and other materials, the commercial possi- 
bilities seem doubtful. 

8—Blanc Process. In Italy, particularly in the region 
between Rome and Naples, considerable deposits of leu- 
cite occur. This is an aluminum-potassium silicate of 
volcanic origin. The process devised by Baron Blanc 
and used on an industrial scale by the Societa Italiana 
Potassa of Rome consists in the conversion of the alumina 
and potash to chlorides and the separation of these by 
cooling. The original purpose of the process was to 
recover potash, but the occurrence of alumina as a by- 
product has led to the consideration of the Blanc method 
for a source of metallic aluminum. 

In commercial practice the leucite rock is crushed and 
then concentrated by magnetic separation, leaving the 
enriched, granulated ore free from iron. The concen- 
trates will have a composition of about 23 per cent alu- 
mina, 55 per cent silica, and 18 per cent potash. On 
treatment with hydrochloric acid, the aluminum and pot- 
ash dissolve with the evolution of considerable heat. On 
cooling, potassium chloride is precipitated. At the same 
time, by passing hydrochloric acid in ‘gaseous form, the 
aluminum chloride is fixed. After separation the latter is 
decomposed into aluminum hydrate by heating at 350 
deg. C. in iron-lined tanks, and the hydrochloric acid is 
regenerated. The hydrate is then calcined at 600 to 800 
deg. C. When treated with acid most silicates yield a 
gelatinous solution or colloid from which the silica can- 
not be separated. Leucite has the merit, when treated by 
the Blanc method, that the resulting solution can be 
filtered. It is important that the grains shall be about 
one millimeter in size, and that the mass shall not be 
agitated during treatment. The chloride solution is usu- 
ally recirculated through the mass in order to remove any 
colloidal silica which may have been carried over. 


N AN industrial scale, leucite is being treated to the 
extent of 1,500 tons of enriched ore monthly by the 
Societa Italiana Potassa at Roccamontana. At Bussi 
there is also a plant handling 400 tons of enriched leucite 
and producing 140 tons of potassium chloride and 80 
tons of aluminum chloride per month, the latter being 
converted to aluminum by the Societa Italiana de Elettro 
Chemica. Other activities’ are evidently planned to in- 
crease the use of leucite products. Its present status is 
mainly that of a source for potash, aluminym being a 
secondary product. The adoption of the Haglund process 
by an important aluminum producing group in Italy will 
tend to limit the scope of leucite treatment. 
9—Halvorsen Process. Norway is one of the most 
important aluminum-producing countries in the world but 
is unfortunately not endowed with bauxite deposits. 
Labradorite, which in some respects is a promising source 
of alumina, is available in large tonnages. Most Nor- 
wegian clays contain only 15 per cent of alumina, whereas 
labradorite averages nearly double this amount. The pre- 
liminary treatment devised by Goldschmidt consisted in 
crushing, grinding, and treating with hot dilute nitric 
acid in a series of circulating tanks. Silica and the 
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greater part of the ferrous oxide remain in the residue 
and the alumina is dissolved. This solution is then heated 
and evaporated to dryness, whereupon the aluminum 
nitrate decomposes and water leaching then dissolves out 
the calcium, sodium and other nitrates, leaving 4:1minum 
hydrate. B. F. Halvorsen’s method modifies this process 
by treating the acid solution from labradorite in an auto- 
clave with ammonium salts for about eight hours at 150 
to 200 Ib. pressure. The precipitate, after drying and 
heating at 100 deg. to 200 deg. C., is found to be pow- 
dered instead of colloidal. It consists of aluminum 
hydroxide which can be readily washed and filtered. In 
this way the difficulty of handling a gelatinous precipitate 
is avoided. The filtrate contains ammonia, which is re- 
claimed by heating, as well as soluble aluminum silicates. 


T IS interesting to compare this process with the 

Blanc on leucite. Neither method appears to have been 
adopted yet as a commercial source of reducible alumina. 

10—Sherwin Process. A method of treating low grade 
or high silica bauxite was devised by R. S. Sherwin as a 
modification of the Bayer process. It is also claimed 
that other low grade residues of appreciable alumina con- 
tent can be similarly treated. The ore is ground and 
mixed with enough lime to combine with all the silicate 
present as calcium silicate. Soda ash is also added to 
one-half the amount required to produce sodium alumi- 
nate with the proportion of silica present. The mass is 
then sintered and afterwards ground and treated with a 
soda leach, and the temperature held at 80 to 90 deg. C. 
Sodium aluminate is produced, and the silicate residue 
remains practically insoluble. Such of the silica as goes 
into solution can be precipitated by autoclave treatment 
for two hours at 145 deg. C. From the aluminate liquor, 
aluminum hydroxide is precipitated by the introduction 
of stock alumina and agitation as in the regular Bayer 
method. The Sherwin method has the advantage of ren- 
dering low-grade bauxite available for use by the standard 
Bayer process but at increased cost. No recovery is pos- 
sible for the lime which goes into the calcium silicate. 

11—Laist Process. For a number of years past it has 
been thought that the alunite deposits of Utah would 
afford a commercially valuable combined source of potash 
and alumina. These deposits consist of a hydrous basic 
sulphate of alumina and potash. In pure samples, potash 
constitutes 11.40 per cent, alumina 37 per cent, sulphur 
trioxide 38.60 per cent, water 13 per cent of the total. 
In the Utah potash industry, it is customary to calcine, 
leach the potassium sulphate, and evaporate. Treatment 
of the alumina has been considered difficult due to silica 
impurity. The Laist method has been devised to recover 
alumina from clay, but is equally applicable and has been 
used for the treatment of alunite. It was developed by 
Frederick Laist, Fred F. Frick, and Robert S. Oliver of 
the Anaconda Copper Company. 


HE CLAY or other form of silicate of alumina is 

mixed with concentrated H2SO, and heated to 300 
deg. to 400 deg. C. Sulphates of alumina, potash, and 
possibly iron are then leached out with hot water. Iron is 
reduced to the ferrous state by addition of metallic 
aluminum. On filtration the insoluble silica is separated. 
The solution, mixed with hot potassium sulphate, forms 
potash alum which crystallizes on cooling. Stirring dur- 
ing this stage produces granular crystals of high purity. 
The alum is now ignited at 1,000 deg. C., when the 
products of decomposition, oxides of sulphur, are re- 
turned to the process and the residue is leached to dissolve 
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Aluminum hydroxide remains 
and can be calcined to alumina in the customary way. 


out potassium sulphate. 


12—Specketer Process. In this process, which was 
recently developed by Heinrich Specketer in Germany, 
clay, leucite, and similar ores are treated with a view to 
separating the alumina in a pure form and deriving hydro- 
chloric acid as a byproduct. The first treatment of the 
clay after crushing is with sulphuric acid to dissolve out 
the metallic content. Sodium chloride is then added to 
the solution in an amount equivalent to the sulphuric 
acid contained, and the liquid evaporated and heated to 
700 deg. C. At this temperature, sodium sulphate and 
ferrous aluminum sulphate are formed and hydrochloric 
acid gas is evolved. For this reaction a rotating tubular 
furnace is used, and the materials and heating gases are 
passed through in the same direction. The product is 
then cooled and leached with water. The alumina and 
ferric oxide mixture is treated by the Bayer process. A 
more favorable yield of alumina is obtained in the fol- 
lowing modified process. The ore, after crushing, is 
treated with mixed hydrochloric and sulphuric acids in 
such proportion that one part of the alumina will be 
dissolved in sulphuric and two parts in hydrochloric acid. 
After filtration, salt is added to the solution, which is 
evaporated, and heated to 500 to 800 deg. C. 

The alumina-ferric oxide is sintered with coal at 900 
to 1,100 deg. C., cooled, leached with water, and the 
alumina precipitated from the solution by means of 
hydrogen sulphide or carbon dioxide. After separation 
the solution can be causticised with lime to yield caustic 
soda. Evidently this process has not yet been demon- 
strated on a commercial scale, nor is it established that 
the product is sufficiently high in quality for aluminum 
reduction. It is, however, claimed that the method is 
cheap in respect to investment, raw materials, and labor. 


EVIEWING the 12 processes described, it will be 

observed that one and one only, the Bayer method, 
can still be regarded as standard. Notwithstanding all the 
promising reports in regard to the reduction of clay, 
alunite, leucite, and other widely distributed ores, little 
has been done on a commercial scale to displace the treat- 
ment of high grade bauxite by an alkaline process. Fur- 
ther, the considerable investment and hazard involved in 
the installation of a plant for treating clay, together with 
the uncertainty of the operating results, combine to the 
disadvantage of such grades of raw material. It is 
believed that the world’s principal producers of alumina 
are fully protected by ample supplies of high-grade baux- 
ite which can be treated by the Bayer process, and that 
the bulk of the oxide will be derived in this way for many 
years to come. : 

The only new developments of industrial significance 
are the processes of Hall, Pedersen, and Haglund. All 
these, however, are dependent on bauxite and not on clay. 
Somewhat high impurities are permissible as compared 
with the Bayer process, but even these are subject to 
strict limits in order to maintain the reacting proportions 
Byproducts are sometimes commercially available, but 
their value should be discounted when estimating the cost 
of finished alumina; the demand for the main product 
and byproducts can very seldom be adjusted in the rati 
of their production. Both under- and over-production oi 
one material lead to economic loss. The conclusion is 
inevitable that there is little possibility in the direction o1 
a radical change in methods which would simplify alu 
mina production for the chemical and electrochemica 
industries. 











CEMENT Jndustry Conspicuous 
in Application of 
Chemical Engineering Principles 


By Roy N. YouNG 


Lehigh Portland Cement Company, 
Allentown, Pa. 


HEMICAL ENGINEERING as a tool in the 

development of the cement industry made its debut 

in 1757 when Smeaton, the builder of the Eddy- 
stone Lighthouse in England, was making a search for a 
suitable raw material to produce a cement which would 
“resist the extreme violence of the sea.” He found that 
the limestones and chalks which produced the best lime 
for building in air were not the best for building in water. 
Through his experiments he discovered that limestones 
suited for his purpose contained considerable insoluble 
matter when treated with “aqua fortis”; and that the 
proportion of the clay matter was an index of the suit- 
ability of the material. 

From that time to this the role which chemistry has 
played in the growth of the industry probably was of 
little more importance than that crude application made 
by Smeaton. It is true that some of the most capable 
chemists of their day accepted the challenge to answer the 
questions: What is cement? and what is the mechanism 
of its behavior when mixed with water? Whether or not 
the results of their work have had any great influence 
on the industry is a question, because the few funda- 
mental facts that have been discovered served only to 
explain partially some of the results already achieved. 
Therefore the chemistry of cement, so far as the industry 
is concerned, has been confined to the control of cement 
composition. This lack of knowledge, however, is not so 
much an indication of omission as it is evidence of the 
complexity of the problems. 

Although the Portland Cement Association co-operated 
in important research work through a Technical Research 
Committee previous to the year 1916, it was not until 
then that sleeves were actually rolled up in a laboratory 
by their own organization. During the period that fol- 
lowed, a new era in the use of cement was introduced 
largely through their efforts. Much was done in teaching 
the consumer how to use cement and what to expect of 
it. In turn the consumer, through this increased knowl- 
edge, has increased his demands upon cement quality. 
In 1924 a Portland Cement Association Fellowship with 
a well-organized staff was established at the United 
States Bureau of Standards to solve problems pertaining 
to the constitution of cement and the relation of the 
constituents to its properties. 

Chemical engineering problems in connection with 
cement manufacture have received some attention by the 
\ssociation since 1914 but the accomplishments have been 
argely the results of efforts put forth by individual com- 
panies and often were not generally applicable. These 
\ctivities within recent years are expressive of a realiza- 
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tion by the manufacturers of cement that they are 
employing a chemical engineering process and that a 
greater knowledge of the product and the fundamentals 
of the process is a good investment. This attitude has 
already gained considerable momentum which undoubt- 
edly will further inter-relationship with other industries. 


T FIRST it may seem that the cement industry is 
very much self-contained with respect to materials 
and products of other chemical engineering industries, 
but many instances may be cited to show that this is not 
the case. Although by far the greater part of the raw 
materials occur in nature, some byproducts (originally 
waste products) from other industries are used, e.g., 
alkali waste and slag. The character and quantity of 
the natural raw materials consumed makes this industry 
one of the large users of explosives. Heavy machines, 
sometimes working under severe heat and dust conditions, 
demand lubricating materials in quantity and variety. 
The consumption of both common and high alumina fire 
brick for kiln linings is no small item of cost. Many 
millions of cloth and paper bags are purchased yearly. 
The leather and rubber industries are drawn upon for a 
large amount of belting even though there has been a 
strong trend toward the elimination of belts except in 
the conveying of coarse materials. Chemical reagents, 
although used in comparatively small quantities, are 
essential. Of less importance is the use of small propor- 
tions of substances such as lime soap or gallotannin 
which some manufacturers grind into cement chiefly for 
the purpose of augmenting its waterproofing property in 
concrete. 
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consists briefly of (1) reducing the raw materials to 
the desired fineness; (2) blending them to obtain an inti- 
mate mixture of the proper chemical composition; (3) 
burning this mixture to a degree which will practically 
complete all reactions; and (4) finally grinding the re- 
sulting clinker with an added small proportion of 
retarder. The variety of unit processes employed in 
cement manufacture is not generally known but these 
processes constitute the strongest bond between the 
cement and other industries. 

Drying of the raw materials is required whether they 
are ground dry or wet. If the dry process is used they 
must be dried before being ground. This is done in 
direct-fired rotary driers except in case the heat is sup- 
plied by waste gases. If the materials are ground wet 
they are dried in the feed end of the rotary kiln. Rotary 
driers have been used almost universally in drying coal, 
but in the last few years upright driers have been in- 
stalled in a number of plants. These have the advantage 
of having no moving parts and occupying comparatively 
small floor space. Also they are designed to operate at 
low temperatures with a large volume of gas, which 
makes them highly adaptable for using waste heat. An 
attempt to adapt the principle of spray drying has been 
made but without much success. The idea of spraying 
the wet ground raw material into the kiln has been very 
attractive to some on the basis that it should increase 
greatly the rate of heat transfer at the feed end of the 
kiln and thus lower the waste gas temperature. The 
chief obstacles have been the increased dust losses and 
the inability to make a nozzle which would satisfactorily 
withstand the abrasive action of the slurry. The drying 
of moist materials during the grinding operation has 
recently been introduced but it is too early to say what 
degree of application this system may attain. 


RINDING consumes a large part of the total power 

required in manufacture of cement. For every ton 
of cement produced, nearly three tons of materials (in- 
cluding coal) must be ground. The degree of fineness 
ranges among plants from 80 to 95 per cent passing a 
200-mesh sieve with 0.0029-in. square openings. The 
marked changes in type and size of grinders that have 
been made in the last few years show that the oppor- 
tunity for greater efficiency in this operation is not being 
overlooked. The trend has been toward larger units and 
the use of tube mills for finish grinding, and particularly 
the performance of compound grinding by compartment 
tube mills. Considerable experimental work has been 
done recently in connection with tube mills which should 
lead to more economical grinding. Problems are being 
solved pertaining to shape, size and load of grinding 
media, type of mill lining, speed and diameter of mill, 
and wet and dry grinding as affecting efficiency of the 
mill. 

The object in grinding the raw materials is to facil- 
itate the reactions which take place in the kiln. It may 
be assumed that these reactions should go to completion. 
Undoubtedly the largest particles are the last to be fully 
reacted upon and therefore there is a maximum size 
particle which will react quickly enough at a practical 
temperature. Furthermore, there is very probably a mini- 
mum size particle below which the work expended in 
grinding is not justified by the advantage gained in the 
kiln. This suggests closed circuit grinding or preferably 
some system which will remove the small particle as soon 
as produced. We do not know yet what the requirements 
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would be, but it is safe to say that full advantage of 
these principles cannot be attained without much im- 
provement over equipment now in use. 

With reference to the finish grinding of cement little 
information exists regarding the effect of particle size 
except that finer grinding in open circuit mills results 
in increased strength of cement so long as quick set is 
not produced. We know also that coarse particles are 
comparatively inert but we do not know what particles 
with respect to size are most effective in giving strength. 
Would the most effective cement result from a given 
clinker by producing a uniform optimum particle size 
or are some of the desirable properties derived from a 
gradation of sizes? An answer to this question would go 
far in defining the possibilities in clinker grinding. 


Peuige of the physical properties of a cement 
starts with the control of its chemical composition. 
Rarely, if ever, are the raw materials used by a plant 
sufficiently uniform in composition to be mixed together 
in fixed proportions. Furthermore, it is seldom possible 
to maintain a strictly definite chemical composition of 
the raw mixture by manipulating proportions of in- 
gredients. Fortunately this is unnecessary because it is 
uniformity of the physical properties of the product that 
is desired and these may be practically identical among 
cements of rather widely varying compositions. It should 
not be inferred however that haphazard variations in 
composition will not result in a variable product. 

Blending of raw materials on a large scale then be- 
comes a necessity. This has been accomplished very 
simply by grinding the mixture with water to form a 
slurry with the minimum percentage of water (around 
34 per cent) that will allow it to be handled readily 
with pumps. In principle, the slurry is pumped into 
tanks or basins, analyzed, and then blended into other 
tanks to produce the desired composition ; but the layout 
and details of the process vary a great deal among plants. 
Only very recently has closely controlled blending of 
dry raw materials been given serious thought. It was a 
widespread belief that the increasing demands with 
respect to cement quality would soon make the dry 
process obsolete. Many dry process plants have been 
changed to the wet process and nearly all of the newer 
plants have been designed for the wet process. How- 
ever it has been demonstrated that perfectly satisfactory 
blending of dry raw materials can be accomplished at a 
reasonable cost by intelligent operation of suitable 
equipment. 


ATERIAL handling has an important place in 

cement manufacture. This will be realized if one 
considers that each pound of raw material as it advances 
through the process up to the point of shipment is con- 
veyed and generally elevated no less than ten times and 
often as many as fifteen times. In addition to this, other 
materials such as coal in its preparation for the kilns and 
gypsum must be handled. Among the numerous types of 
conveying systems that are used, one which was recently 
developed is unique and deserves special mention. This 
is the Fuller Kinyon system which successfully conveys 
and elevates dry pulverized materials through pipe lines 
of extended length. Air is agitated with the material i: 
a helical screw pump making the material fluffy an: 
capable of being forced through pipes much as a fluid 
The many advantages of this system have brought it int 
common use. Favorable reports have been made of 
new conveyor of the torpedo type which is used to trans 
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fer coarse materials. It is particularly adapted to the 
conveying of warm clinker as it is efficient and effective 
as a means of additional cooling. An improved centrif- 
ugal pump appears to be gaining recognition as standard 
equipment for handling slurry. 


GITATION and filtration processes are used only in 
4 \& treatment of slurry. Continuous or frequent inter- 
mittent agitation of slurry is necessary from the time 
it is ground until it is fed to the kilns, and this interval 
may be a day or a week. Usually an amount of slurry 
is kept on hand equivalent to several days’ requirements 
and therefore the agitators should function not only as 
mixers in the blending process but also to prevent settle- 
ment or segregation in storage. Only a combination of 
mechanical and air agitation has proved entirely satis- 
factory. 

Filtration is a comparatively new unit process for the 
cement industry. The possibilities for saving of fuel by 
dewatering the slurry before it is fed to the kiln may be 
appreciated by consideration of the fact that 25 per cent 
or more of the total heat supplied to the kiln is consumed 
in evaporating this water and elevating the temperature 
of the vapor to that of the exit gases. A number of 
filters of the rotary type have been installed and reported 
upon very favorably. 

Dust collection was the first operating problem to be 
investigated by the Portland Cement Association. Dust 
had been taken as a matter of course until communities 
in the vicinity of plants began to demand relief from the 
dust nuisance, and manufacturers began to realize that 
dust abatement within the plant would bring big returns 
through increased life of equipment and greater efficiency 
of the workmen. There are some very dusty plants still 
in existence but in nearly all of the newer ones adequate 
attention has been given to this problem. 

The Cottrell system for dust precipitation has been 
most successful in the treatment of hot waste gases from 
the kilns. In the operation of the first installation it 
was discovered that the dust collected contained sufficient 
potash which had been volatilized in the kiln to allow 
profitable recovery. During the war several plants pro- 
duced this byproduct but the later depression in prices 
caused a halt to development in this direction. 


OMBUSTION and heat transfer underlie the most 
important unit operation—the kiln is the heart of the 
whole process. It is here that the mixture of mineral 
substances consisting of no less than six major chemical 
components are made to react to form a heterogeneous 
clinker of no less than five major constituent compounds. 
Other compounds are present in clirker, but what they 
are and what is their effect upon the cement has not been 
determined. To allow satisfactory operation of the rotary 
kiln, which is used almost exclusively, the temperature 
must be kept below the softening point of the mixture 
and therefore considerable skill is required to maintain 
conditions that complete the reactions and at the same 
time prevent the material from becoming sticky. An 
outstanding exception to this procedure is in the produc- 
tion of high alumina cement where the mixture is fused. 
“rom 450 to 800 pounds of coal are used in the kilns 
for every ton of cement produced. All this must be 
dried and pulverized, making its final cost one of the 
large items in the total cost of the cement. However, only 
15 to 25 per cent of the total heat supplied to the kiln 
is absorbed in the reactions. The remainder is 
«counted for largely by the sensible heat of the waste 
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gases and clinker, and radiation from the kiln shell. 
Waste heat is being utilized in the operation of boilers 
and driers, and also in the preheating of air for combus- 
tion chiefly in conjunction with the cooling of clinker. 
However, much higher efficiency is possible not only 
through further recovery of waste heat but also through 
improved heat transfer. Many schemes for the saving 
of fuel—too numerous to mention—are being experi- 
mented with and it is reasonable to expect that rapid 
advances will be made. Kilns will never become 100 per 
cent efficient but by increasing a 20 per cent efficiency to 
30 per cent the fuel consumption will be reduced one- 
third. 

Several comparisons between the cement and chemical 
industries as a whole will be of interest. The ratio of 
capital invested in all chemical industries to the annual 
value of the products is 0.7, whereas this ratio for the 
cement industry is 1.6. Wages and salaries paid in all 
industries are 23.4 per cent of the value of the products 
against 23.7 per cent in the cement industry. The ratios 
of cost of materials to value of products for the respec- 
tive industries are 50 and 60 per cent. These compar- 
isons are corroborative of the statement that the 
comparatively low price of cemert—0.43 cent per pound 
—is possible only through large scale production and 
continuous operation. Competition in the cement indus- 
try is increasing at a rate that threatens many with 
eventual failure of profitable plant operation. Lowering 
of prices, small margin of profit, and competition from 
without the industry, emphasize the necessity for the 
application of research to bring about further economies 
in the process and improvement of the quality of the 


product. 
— <> 


Mullite Refractories’ Heat 
Expansions Studied 


yal of the expansion behavior of mullite, pre- 
pared from raw materials of various sources, was 
recently completed at the Bureau of Standards with 
apparatus described in June in its Technical News Bulle- 
tin 134. These materials were four in number: 

A—prepared from andalusite 

b—prepared from dumortierite 

(—prepared from Indian cyanite 

D—prepared by electric fusion of necessary alumina 
and silica for mullite. 
The specimens were approximately 6x1x1 inches in size 
and were all subjected to a firing of at least 1,400 deg. C. 
prior to the test. 

Results of Thermal Expansion Tests on Mullite, 20 to 1,800 Deg. C. 


Total Maximum 

Expansion at Maximum Total Ex- 

Maximum 1,000 Deg. in Contraction Expansion ansion in 

Temperatures Per Cent of Commences Temperature Per Cent of 

Deg. C. Unit Length at—Deg. Deg. C Unit Length 

Run... I II I II I II I II I II 
Sample 

A.. .. 1,795 1,800 |} 0.510 0.460 | None 1,770] 1,795 1,770 | 1.390 0.995 

B.. 1,670 1,730 | .495 0495 | 1,400 1,520 | 1,400 1,520 685 .745 

C.. 1,795 1,800 476 .490| 1,370 1,700 | 1,370 1,700 | 603 .842 

D. 1,765 1,765 | .494 .520| 1,425 1,600 | 1,430 1,600 | .767 .840 


Peculiarities in behavior of the samples are listed below : 

A—Only specimen to show no contraction, rate of expansion in- 
creasing decidedly at 1,500 deg. Composed of sizable mullite 
crystals and some corundum. 

B—Nearly uniform expansion rate to 1,500 deg., excepting a 
sensible increase between 600 and 700 deg. Contained much glass, 
with mullite, but no corundum. 

C—Despite preshrinking at 1,400 deg., shrinking began in first 
run at 1,250 deg. Second heating caused growth in crystals. 

D—Petrographic examination after first heating reveals almost 
pure mullite, with only minute quantities of glass and corundum. 
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READERS’ VIEWS AND (COMMENTS 
An Open Forum 


The editors invite discussion of articles and editorials or other topics of interest 





Increased Tar Distillation 
Threatens Overproduction 


To the Editor of Chem. & Met.: 


Sir:—TI have read with much interest your article in 
your November issue, entitled “Steel Corporation Enters 
Field of Tar Distillation” and should be obliged if you 
will allow me to make a few observations thereon. 

The figures which are given in the first paragraph 
refer to the consumption of creosote oil in the United 
States, but later on you state that the importation of 
foreign creosote oil has decreased and was less in 1927 
than in 1926. Evidently consumption of foreign oil is 
here mistaken for importation, for while in the Bulletin 
of the Forest Service of the United States Department 
of Agriculture it is stated that the consumption of for- 
eign oil was 44 million gallons less in 1927 than in 1926, 
the importation was 84 millions greater, the figures 
being : 

Foreign creosote oil imported in 1926: 87,518,544 gal. 
and foreign creosote oil imported in 1927 : 95,915,221 gal. 
The explanation is given by the difference in stocks held. 

As regards the future supply of creosote from Europe, 
you imply that this will be decreasing, because of the 
increased quantities of tar that are being used for road 
making purposes. In Great Britain the saturation point 
of the use of tar for roads has very nearly been reached 
and the new production of tar in that country will to a 
large extent have to find other outlets. 

On the Continent of Europe tar is not used for roads 
to anything like the extent it is in Great Britain and 
there is room for further use for this purpose. It must 
not be forgotten however that the production of tar on 
the Continent is also increasing considerably and the con- 
sumption on roads is not keeping step with the increased 
production. Hence considerably increased quantities will 
have to be distilled for pitch and creosote oil and there 
is therefore as far as can be seen no likelihood of any 
shortage of creosote oil available for export. 

As the use of creosote oil, although increasing, is still 
a limited one, I very much fear that if all the tar, or 
even the greater part of the tar produced in the United 
States, were distilled for creosote oil, there would be a 
considerable over-production. J. A. RoELoFsEN. 


President of the Association of 


Dorman Long & Co., Ltd., Tar Distillers in Great Britain 


Middlesbrough. 
. * * * 


Overproduction Danger 
Considered Remote 
To the Editor of Chem. & Met.: 

Sir :—In reading Dr. Roelofsen’s interesting observa- 
tions anent the recent article in your publication entitled 
“Steel Corporation Enters Field of Tar Distillation,” we 
feel that the conclusion he reaches—namely: “if all the 
tar, or even the greater part of the tar produced in the 





United States, were distilled for creosote oil, there would 
be a considerable overproduction”—is undoubtedly cor 
rect, and is, we believe, fully understood and appreciated 
by American tar distillers. In our humble opinion, how- 
ever, there is little likelihood of this situation arising. 

Our reasons for this conclusion are as follows: 

(1) Fear of over-production as above ; 

(2) The open-hearth man’s decided preference for tar 
as a fuel; 

(3) The fact that a considerable proportion, probably a 
major portion, of the tars produced in this country 
which are particularly suitable for distillation are 
already being treated. 

We should not be surprised, however, to see gradually 
increasing quantities of tar distilled here to take care of 
this country’s natural consuming increase of creosote and 
other tar products. Therefore, if, as Dr. Roelofsen 
states, increasing quantities of creosote oil are to become 
available abroad, we deem it essential that an increased 
market for this article should be found there. 

This thought is not original with us, however, for we 
understand that certain perspicacious distillers in England 
and on the Continent are setting up a pro rata propa- 
ganda or advertising fund to encourage the use of this 
product there. We wish to congratulate them on their 
foresight and hope that their efforts may be attended with 
a success comparable to that of our own wood-preserving 
industry during the past ten years. 

H. J. Hemrneway. 

Robinson, Butler, Hemingway & Company, 

25 Broad Street, New York. 


* * * * 


Diesel Power Sponsored for 
Electrolytic Processes 


To the Editor of Chem. & Met.: 

Sir:—I have read with interest Mr. E. B. Daw- 
son’s article on “How Direct-Current is Made for 
Electrolytic Processes.” Being concerned with produc- 
tion of this kind I noticed that on page 668 the writer 
mentions direct-current generation by Diesel engines and 
then says nothing more about this method. Now it hap- 
pens that, in the course of my investigations, I have come 
to the conclusion that direct current produced by the 
use of Diesel engines costs less than direct-current powet 
produced by the use of purchased alternating current of 
by the use of steam. Of course, local conditions are the 
deciding factor in any particular case. I was disap- 
pointed that Mr. Dawson has ignored the question 0! 
production of direct current for the purpose stated by 
the use of Diesel engines, and write to suggest that he 
devote another article to the phase of the question. ! 
regret that I do not agree with him as to the claimed 
“disadvantages” mentioned on page 671. 

Louis SIMPsO 


Albert Mines, 
Albert County, N. B., 
Canada. 
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American Industry Contributes 
to an Historic Flight 


To the Editor of Chem. & Met.: 


Sir—On page 671 in the November issue of Chem. & 
Met. there is an editorial on “Blau Gas Replaces Gaso- 
line as Fuel in the Graf Zeppelin.” The article in itself 
is quite correct, but it seems to us that you could have 
boasted a little bit, and justifiably, on the fact that the 
gas for the return trip was made here in America, that it 
had all been delivered to Lakehurst before the ship ar- 
rived there, it was a better gas than the Germans made 
initially themselves, pointing out in a definite way that 
even though the gas was initially a foreign development, 
as soon as the need arose for doing the same thing here 
we did a better job than they. 

Newspaper reports in our section of the country under 
date line of Friedrichshafen, Nov. 20th, say that the 
Germans will make no second trip to America this year, 
and announce as reason that the necessary supply of gas 
is not available. We do not know, but we believe this 
is fuel gas, because certainly hydrogen is always available. 

If the Graf Zeppelin management had so been in- 
clined, they could have had us send to Germany the 
necessary quantity of fuel gas, and we would have had 
it there before the ship landed on its return flight from 
America. It would of course have been an expensive 
procedure, but again I think we may take a little justi- 
fiable pride in the mere fact that we can do things and 
can do them promptly and satisfactorily. 

When the Graf Zeppelin planned its original trip, the 
management of the ship requested our navy to secure for 
them a supply of fuel gas for the return trip. The 
specifications were that the specific gravity should be be- 
tween 1.03 and 1.08, and the gas should have a heat 
value of 1,700 B.t.u., the quantity being a million feet. 

The Navy didn’t find a supply of that particular kind 
of gas available anywhere, and we undertook to make it. 
This making was no more or less than construction of a 
special still for distilling off the heavier constituents of 
natural gas which we have in ample quantities here in 
Kentucky, so that we supplied for the Graf Zeppelin 
one million feet of a combustible gas with an average spe- 
cific gravity of 1.05 and an average heat value of 1,738 
B.t.u. Our plant was installed and all the gas manu- 
factured and compressed into cylinders supplied by the 
U. S. Navy; it was shipped to Lakehurst, in place ready 
for use before the Graf Zeppelin landed here. 

This accomplishment in itself is nothing to boast about 
except that, as I have already indicated, it seems to me 
a matter of satisfaction to feel that we here in America 
can make anything that needs to be made as soon as the 
need arises. E. G. LUENING. 
Vice-President and Chief Engineer, 

Kentucky Oxygen-Hydrogen Company, 

Louisville, Ky. 
* * * * 


The Technical Periodicals Transgress 


To the Editor of Chem. & Met.: 

Sir—It has always seemed strange to me that “Sim- 
plified Practice” does not strike the technical magazine. 
I personally subscribe for about six of them and read 
(Or glance at) about a dozen more at the office, and 
always wonder who selected the sizes and why. 

Filing of odd sizes of magazines requires special con- 
lainers or compartments, while to one who merely saves 
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special articles pertaining to his work and needs, filing 
these in a standard filing cabinet is out of question, 
unless the pages are cut to the standard size. Having a 
file built for 84x11 standard typewriting sheets I find it 
necessary to trim almost all my magazine savings to fit. 
Usually the tops of the pages have the most room to cut, 
so off comes the name of the magazine and the article 
loses its identity as far as source is concerned. Some 
magazines have adopted the scheme of putting their name 
at the bottom of the page, which circumvents my attack. 
Other magazines are too small in size, stretching articles 
over several pages, jamming the files and making it 
necessary to fish for the articles. I am in favor of a 
standard 84x1l magazine size, regardless of the origi- 
nality and uniqueness of other sizes. 

Another painful practice is the stretching out of articles 
all over the magazine, requiring the filing of about half 
the magazine for one article. I would like to see single 
articles kept intact without interruption or “continued on 
another page.” Would it not be more just to readers to 
endeavor to complete each article in its entirety on con- 
secutive pages, rather than string them out along with 
the advertising ? C. W. STEVENS. 


Dayton, Ohio. 
¢ & es 


A Live Issue Relapses 


To the Editor of Chem. & Met.: 


Sir—I have just read the inquiry of Mr. Cooper in 
your August issue regarding gas-fired versus electrically 
heated crematories for disposal of Hindu dead in the 
city of Bombay. 

It is my understanding that an electric crematory was 
installed in the Middle West several years ago. The re- 
sults from this application of electric heating were re- 
ported to be unsatisfactory, because of the tendency of 
the body to coke or char, resulting in very slow and 
incomplete combustion. Of course, this difficulty might 
be overcome by the admission of air, but the cost of 
operation would become prohibitive. 

I recall having been asked for a proposal for an electric 
crematory in one case, but declining to offer any electric 
furnace. Cremation would seem to be a dead issue 
insofar as electricity is concerned, and probably is a better 
application for gas. In our own situation as a combina- 
tion gas and electric company, we would recommend gas. 

Rosert M. Keeney. 
Connecticut Light & Power Company, 
Hartford, Conn. 
*x * * 


To the Editor of Chem. & Met.: 

Sir—In the August issue of Chem. & Met. A. T. 
Cooper inquires as to possible use of electric furnaces for 
cremating, under the heading “Can you do it better with 
gas?’ Without discussing the relative merits of gas and 
electricity, the fact has been established that the use of 
gas for cremation is a relatively simple problem, and gas 
is being used very successfully for that purpose. 

In one particular instance, with which the writer is 
familiar, the usage amounted to 174,900 cu.ft. of 550 
B.t.u. gas for 101 cremations. This usage covered a 
period of three months and four retorts or furnaces. 
The cost of this would depend entirely upon the compara- 
tive rates, and whether it is being done better with gas 
is also a matter of opinion. J. H. Guz. 


Pacific Gas & Electric Company, 
San Francisco, Calif. 
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Rayon Manufacture 


THE MANUFACTURE OF ARTIFICIAL Sr_K, With Special Reference 
to the Viscose Process. By E. Wheeler. D. Van Nostrand 
Company, New York. 150 pages. Price, $5. 


Reviewed by TuHeropore R. OLIvE 

—. is a monograph which any chemical engineer 

or chemist, as well as the intelligent laymen, may 
profitably read. Brief as it is, with less than 150 pages 
of actual text, printed in large type, it is truly surprising 
to discover the amount of real information for which 
the author has found space. The information is neces- 
sarily a cross section of certain standardized methods, it 
has a flavor of British practice at some neglect of Amer- 
ican, but this is hardly surprising or to be deplored con- 
sidering the British origin of the book. 

The rayon industry is still in its long-legged period. 
It has only just recently, within the last eight years, 
emerged from the awkward stage, and its constantly 
changing viewpoint, its touchiness concerning publicity 
of a technical nature, its incessant physical change, are 
characteristic of its adolescence. What is true of the in 
dustry today may be well-nigh archaic tomorrow. This 
condition the author recognizes. He appreciates fully 
that the technology is practically all of empirical deriva- 
tion, that methods vary widely from plant to plant, that 
processes are in a constant state of flux within each 
plant, and he chooses the happiest medium possible under 
the circumstances,—just enough in the way of data to 
give the aspect of authority, while he sedulously avoids 
debatable points. 

\s the subtitle of the book suggests, the author con 
cerns himself principally with the viscose process. What 
little he says concerning the three other most important 
branches of the industry is disappointingly meager. In 
pursuit of the main theme, however, he has done a very 
creditable job. If the rayon technologist will find little 
that is new to him, that is excusable on the strength of 
the major premise. Other readers will learn a goodly 
amount from several chapters devoted to the history and 
chemistry of the various processes, to their manufacturing 
features, to the properties of the different types of rayon, 
their uses, their economics. One feature of considerable 
value is the inclusion of a number of excellent photo- 
micrographs of various fibers in cross section. Every 
reader will welcome also the thorough bibliography and 
the section devoted to the most recent information avail- 
able at the time of publication concerning the new staple 
and hollew fibers. 

* * * » 


Survey of Colloid Chemistry 
CoLtom CHemistry. By The Svedberg. 2nd Edition. Chemical 
Catalog Company, New York 293 pages Price, $5.50. 
Reviewed by Cuartes L. MANTELL 
Bus the text of his monograph on a series of lec- 
tures given at the University of Wisconsin during 
the summer of 1923, the author attempts to give a gen- 


eral survey of colloid chemistry with particular and 
special attention devoted to laboratory technique. In 


this respect the book is excellent. Svedberg has placed 
the emphasis on quantitative rather than qualitative i 

vestigations and experiments. In the new edition more 
space is given to the utilization of the X-ray method of 
analysis than in the previous edition. The new improve 
ments in laboratory technique have been included, and 
there is a comparatively complete review of the new 
methods of colloid analysis by the use of the ultra cen- 
trifuge. The recognition of the importance of the 
Donnan equilibrium and potentials in colloid chemistry 
has necessitated a revision of the chapter concerning 
this work. 

It is decidedly impressed on the reader that colloid 
chemistry is more and more becoming a division of phys 
ical chemistry and is subject to the same laws, or to ex- 
tensions of the same laws, when quantitative studies are 
made. 

The second edition suffers from the same defects as 
the first in that it seems to the reviewer that undue space 
is given to the author’s work at Upsala, while the work 
of a number of prominent American investigators in the 
field of colloid chemistry has been badly slighted. For 
example, the work of Fischer, Holmes, Weiser, Loeb, 
Thomas, and Bancroft is only slightly mentioned where 
at all. 

The work is divided into four parts: The Formation 
of the Colloid Particle; The Colloid Particle as a Molec- 
ular Kinetic Unit; The Colloid Particle as a Micell ; and 
the last section, consisting of but one page, The Aging 
and Destruction of the Particle. From an industrial 
viewpoint, this is perhaps one of the most important divi- 
sions of colloid chemistry, yet it is given but one page. 
The book is a scientific monograph, and the industrial 
phases are little discu$sed. The excellence of the book 
in general allows one to forgive the attitude of the author 
toward his own work, as well as a certain unevenness in 
the illustrative material. 


* * * * 
Low Temperature Carbonization 


Tue Tecunorocy or Low TeMPeRatuRE CARBONIZATION. By 
Frank M. Gentry. The Williams and Wilkins Company, Balti- 
more. 1928. 399 pages. Price, $7.50. 


Reviewed by Horace C. Porter 


— the experiments and investigations im 
its field and drawing conclusions from them, this 
book is an excellent compilation of data. In the author's 
own words, he has endeavored “‘to co-ordinate the expet!- 
mental researches of many workers and the expert opi! 
ion of many authorities in such a way as to establish 
the art upon firm technical foundations and thereby over 
come the empiricism which heretofore has hindered its 
progress.” 

The book should be very useful to engineers and 
chemists having any interest in fuel technology and the 
proposed newer methods of utilization involving co! 
processing. There are eight chapters and 370 pages, m0 
including an excellent bibliography and index. Five 
chapters, 200 pages, are first devoted to fundamentals and 
a discussion of the products obtained in low temperature 
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carbonization. Then follows a chapter of 50 pages de- 
scribing most of the proposed processes, and an excellent 
chapter of 60 pages on a subject not often treated ade- 
quately in works of this nature, namely operation, design 
and materials of construction. A 50-page chapter on 
“Economics and Conclusion” ends the book, and is full 
of good material on costs, capital and markets, hardly to 
be expected under the main title of the work. 

Under description of the various processes it is neces- 
sary, no doubt, that many be omitted, but it is noted here 
that certain typical ones, e.g., the Plassman or “C.T.G.” 
and the Dobbelstein, applying mechanical pressure in the 
retort, are not given the mention they deserve. 

The author has defined low temperature carbonization, 
for the purposes of this book, as “the destructive distilla- 
tion of coal at or below the cracking temperature of the 
hydrocarbons in the primary tar.” He considers this 
more scientific than the specification of any particular 
temperature range, and holds that it is the only adequate 
definition. “‘Under atmospheric pressure and for average 
coals, 750 deg. C. may be taken as the upper limit of low 
temperature carbonization.” He fails to explain, how- 
ever, just what “primary tar” is and that, under the 
definition given, there could well be a wide latitude in the 
temperatures used at the wall of the retort, since the 
hydrocarbons produced by the primary reactions of car- 
honization are many and varied, and their cracking tem- 
peratures range from 450 deg. C. or less to 750 deg. C. 
or higher. Others have used this definition, however, and 
it is probably as good as any. 

The book is further well illustrated and contains a great 
deal of numerical data which will be found very useful 
to those interested in this subject. 


x * * * 
Compendium of Medical Chemistry 


CHEMISTRY IN MEDICINE. Edited by Julius Stieglitz. 
ical Foundation, Inc., New York, 1928. 757 pages. 


The Chem 
Price, $2. 


Reviewed by LAURENCE V. BurRTON 


§ &- bring together in a single volume the best thought 
in the field of chemistry that has physiological or 
clinical significance and have it interpreted by the 
masters of their respective specialties, so that it will be 
easily available to the field of medicine, Dr. Stieglitz, 
with an advisory committee consisting of Carlson, Hunt, 
Lillie, Mendel and, Wells, has drawn upon the entire 
resources of the North American continent to produce 
this volume. The great and rapid development of chem- 
istry that should be known to the practitioners of medi- 
cine, has heretofore been scattered in the voluminous 
scientific literature of the world and the multitudes of 
text books that only the biochemist could be expected 
to be familiar with. i 

lhe editors of this book have developed a very logical 
organization of the vast amount of material from which 
they have drawn, and have chosen an outstanding worker 
in each line of endeavor to contribute a well-integrated, 
comprehensive survey of the achievements that have been 
accomplished in his field. 

Not only has the material been ably presented but it 
is also very readable, for it has been one of the purposes 
of the editors that the volume shall be available to the 
layman as well as to the physician. A glossary of terms 
is appended that will enable the non-medical reader to 
understand any of its technical terms. 

_ lo review such a work completely is as impossible as 
< would be to review an encyclopedia; one can only 
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find words of praise for the forty contributing authors 
whose gratuitous work has been here assembled. Chem- 
ists whose active studies of bio-chemistry ceased as re-; 
cently as three years ago will find this book a stimulating 
review, for its thought is essentially chemical thought, 
while the layman of an inquiring mind will be fascinated 
by its lucid and able presentation. 

* ok Ok Ok 


Management in Manufacture 


l.AWS OF MANAGEMENT APPLIED TO MANUFACTURING. By L. P. 
Alford. The Ronald Press Company, New York 


26 pages 
Price, $4. 


Reviewed by W. S. LANDES 


lant executives will welcome this new contribution 

on the subject of management as applied to manufac- 
turing. Much has been written concerning management 
but, as the author points out, amid the complexities of 
present-day manufacture, the maze of systems and innu- 
merable variations and methods, what executive has not 
wished for some formulation of the underlying funda- 
mentals which have been developed through the long 
process of thought and experience ? 

Just as the progress of science advanced when basic 
laws were discovered and formulated, so has the success 
of management been promoted by adherence to funda 
mental principles. Mr. Alford has gathered together data 
from all available sources, and expressed these principles 
in the form of laws. Some of these he offers merely as 
established facts, based upon years of practice. Others 
he supports by corrollaries and substantial proof. Still 
others are stated with the exactness of a mathematical 
formula. 

The book is really the outgrowth of a paper by the 
author, presented before the American Society of 
Mechanical Engineers in 1926. Altogether, there are 
some fifty laws, divided under ten classifications ; laws of 
manufacturing management, leadership, executive work, 
specialization and standardization, production manage- 
ment, material management, individual productivity, wage 
payment, safety and maintenance, and economy. The 
first part of the book deals with the history and progress 
of management in manufacturing industries in the United 
States. The contributions of Taylor, Emerson, Gantt, 
and other authorities are classified and analyzed. In the 
chapter on leadership, the influence of three outstanding 
figures in American manufacturing are cited as illustrative 
of the trend over the last 150 years—Simeon North, 
George Westinghouse, and Henry Ford. Of special in- 
terest is the chapter on laws of economy. Specific 
formulae are given for the determination of economic 
manufacturing lot sizes, economic purchase quantities, 
economy and labor saving equipment, and economy of 
series. 

One of the distinctive impressions of the book, as a 
whole, is its readability. The presentation is semi- 
popular, and strictly technical terms are omitted as far as 
possible. One ey.periences a feeling of confidence in the 
author and his knowledge of the subject. He is frank to 
state where facts leave off and theories begin. The text 
is replete with references to the work of nearly everyone 
worth mentioning who has contributed to this important 
field. There are charts and tabulations, and the author 
illustrates his point time and again with a short account 
of what happened in some specific case. Many of these 
instances have been featured in the pages of “Manufactur- 
ing Industries,” of which Mr. Alford is the editor. His 
experience should make him well qualified to assume the 
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responsibility for propounding the classified information 
in the form of laws. The book should appeal alike to the 
planning engineer, junior executive, and seasoned plant 
manager, especially if he is progressive and striving. 
* * * + 
Keeping Up With Other Sciences 


Creation py Evo.tution. A consensus of present-day knowledge 
as set forth by leading authorities. Edited by Frances Mason. 
The MacMillan Company, New York, 1928. 405 pages. 


Price, $5 
Reviewed by RicHarp KocH 


i. the perennial necessity for urging or 
“proving” evolution to a vague Somebody must seem 
strange to those many whom occupation or native bent 
has endowed with a scientific outlook. The objectors to 
the theory derive largely from our rural and clerical 
constituency—groups not otherwise eminent for scien- 
tific counsel; its learned proponents, on the other hand, 
have for some seventy years displayed no signs of re- 
tarded success or cause for skepticism. Were this 
volume, then, just another gratuitous gesture to a. class 
whose convictions never affect the course of science any- 
way, it would fall quite outside the interest of time- 
ridden engineers. 

This corrective purpose, indeed, purports to underlie 
the whole book,—happily, though, only on the jacket; in 
reality its content is instructive rather than educational, 
stimulating rather than disciplinary. The twenty-four 
contributing authorities have excellently contrived to 
devote their allotted sections to pithy accounts center- 
ing around the evolutionary aspects of their various 
“_ologies.”” Since these subjects are necessarily num- 
erous and since a detailed knowledge of each one lies 
beyond the hope of normally leisured persons, this op- 
portunity of making at least a brief, reliable and charm- 
ing acquaintance soon intrigues a curious reader through 
its entire expanse. In the course of his journey through 
the book, he assimilates the history and status not only 
of his variegated terrestrial co-inhabitants, animal and 
vegetable, but also of their mutual place of abode, this 
earth. Arriving at its termination he may detect a grow- 
ing suspicion that the several sciences are all basically kin- 
dred, whether in a practical way or in spirit and attitude. 

Perhaps this obscure sense of kinship will give tech- 
nical men a still livelier interest in material not practically 
available otherwise. This must be their feeling upon 
learning that the atom and its structure no less than the 
gigantic planets and sums are involved in evolution; or 
when Professor Lull indicates the scientific accuracy of 
certain evolutionary predictions, just as the possibility of 
chemical processes may be precisely precalculated by 
thermodynamics. 

Conceivably, few will find time available for retrospect 
into the world’s long beginnings, in this day of incom- 
parable industrial activity, with the pace ever quickening 
and the earth rapidly receiving a new mask. But to 
those engaged in transforming and practically utilizing 
the raw material handed down, a reflective moment will 
come when they will seek to interpret man’s now pre- 
ponderant position amidst his surroundings. If it be 
true that “nature is made better by no mean but nature 
makes that mean,” then it must be as a growing fraction 
of nature that man so ingeniously transforms the com- 
position and aspect of his terrestrial home. Certainly 
this alone should give him a lively curiosity in how 
affairs were conducted before he set out to take charge 
of evolution. 
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WELTPRODUKTION UND WELTHANDEL VON ATHERISCHEN OLEN. 
By H. H. Lander. Verlag Chemie, G. m. b. H., Berlin. 1928. 
400 pages. Price, 15 M. 


Previous published work on the essential oils has 
concerned itself in the main with the technical and scien- 
tific phases of production. The present author, however, 
undertakes to depict the industry solely with an economic 
eye, to the exclusion of all technical material. In this 
effort to balance the literature, he accumulates a wealth 
of official statistical data and arranges his results accord- 
ing to the principal producing countries. These are 70 
in number; in each case a discussion of the data and 
further interesting marketing information precede the 


actual figures. 
* * * * 


CoMMERCE YEARBOOK, 1928—Vol. II, Foreign Countries. Issued 
by U. S. Department of Commerce. Available from Govern- 
ment Printing Office. 642 pages. $1.50. 

A volume giving economic reviews and statistics for 
foreign countries. This is an enlargement of the similar 
material which was formerly printed as a part of Com- 
merce Yearbook when it was published in one volume 
only. 

* * * * 

STATISTICAL ABSTRACT OF THE Unirep States, 1928. Issued by 
the Bureau of Foreign and Domestic Commerce. Available 
from Government Printing Office. 841 pages. $1.00. 

A digest of data collected by all statistical agencies of 
the U. S. Government, as well as those collected by a 
number of private agencies and one or two states. 


* * * * 


Newly Published Reports and Texts 


AN INTRODUCTION TO QUALITATIVE CHEMICAL ANALY- 
SIS AND THE RELATED CHEMICAL PRINCIPLES. By 
D. P. Smith and H. K. Miller. McGraw-Hill Book 
Company, New York. 275 pages. Price $2.25. 

* * * * 

CHEMICAL REACTIONS AND THEIR EguaTions. 2nd 
edition by Ingo W. D. Hackh. D. Blakiston’s Son and 
Company, Philadelphia. 145 pages. Price $2. 


* * * * 


A.S.T.M. Tentative STANDARDS, 1928. American So- 
ciety for Testing Materials. Philadelphia. 932 pages 
(185 tentative standards). Price, paper $7, cloth $8. 


* * * * 


ANNUAL INTERNATIONAL TABLE OF CONSTANTS AND 
NumericaL Data, CHEMICAL, PuysicaL, BroLocI- 
CAL AND TECHNOLOGICAL, Volume VI, Parts I and II, 
for 1923-1924. Gauthiers-Villars & Cie., Paris, and 
the McGraw-Hill Book Company, New York. 1928. 
1675 pages. 

. * * * 

THe MINERAL INDUSTRY OF THE BriTISH EMPIRE AND 
ForeEIGN CountRigEs. Statistical summary, 1925-27. 
Published by His Majesty’s Stationery office, London. 
375 pages. Price, 8s. 

x * * x 


THe CRACKING. Processs: A UNIvEeRSAL Source OF 
Motor Fuet. By Gustav Egloff. As presented be- 
fore the World Power Conferences (Sept. 4-Oct. 6 
at London. Universal Oil Products Company, Re- 
search Laboratories, Chicago. This authoritative 
monograph has now been issued as a well-printed we!!- 
illustrated booklet of 87 pages. In addition to the text 
it contains many numerical tables and a bibliography 
of the industry for 1926 to 1928. 
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Selections from Recent Literature 





TexTILe Procress. Richard Loewen- 
thal. Fortschrittsberichte der Chemiker- 
Zeitung, Oct. 27, pp. 105-18. A review 
of progress in the chemistry and tech- 
nology of natural and artificial textile 
fibers and fabrics in the years 1919 to 
1927; with 294 reference citations. 
Topics include cotton, bast, wool, silk, 
rayon, washing and bleaching, dyeing, 
printing, chemical processing, and fast- 
ness of dyes. 


Paint Testinc. A. V. Blom. Zeit- 
schrift fiir angewandte Chemie, Oct. 
27, pp. 1178-81. As a new method 
of testing protective coatings, iron 
rods are coated, subjected to various 
test conditions, and then stretched in 
a tensile machine till the first micro- 
scopic signs of failure of the coating 
appear. This method was developed 
with the idea that attention should be 
given to the physical state of the coated 
surface, and any stresses existing 
therein, as well as to the state of the 
coating itself. The new test has, how- 
ever, broader significance and applica- 
bility than its original purpose indi- 
cates. Thus, it was observed that the 
failures grouped themselves roughly in 
three zones according to age. Fresh 
films fail only just before the breaking 
point of the test rod; moderately aged 
films fail in the plasticity range of the 
iron, and very old (brittle) films soon 
after the proportionality limit is 
passed. Photographs and graphs of 
test results are shown. 


VaRNISH FLasHpornts. H. L. Haz- 
eltine. Instruments, Nov., pp. 471-4. 
Objection is sometimes made to the 
standard Clevelean open cup flash point 
test as applied to varnishes, because 
the most yolatile (most flammable) 
vapors escape first, without ignition, and 
hence the observed flash point is higher 
than the true value. But this test is the 
closest simulation of the actual condi- 
tions obtaining when the varnish is kept 
ready for use in an open container. The 
A. S. T. M. closed cup test, on the other 
hand, gives a close simulation of condi- 
tions when varnished articles are baked 
in an oven having little or no ventila- 
tion. This emphasizes anew the impor- 
tance of adequate ventilation not only in 
varnish kettles during manufacture, but 
ilso in any operations in the use of 
varnish where the fresh coating is 
heated. It should be remembered that 
flash point is not a criterion of the suit- 
ability of a varnish for given work, and 
is not even the only important factor in 
estimating a fire hazard. 


CATALYSTS AND CATALYST CARRIERS. 
Mark Rabinowitsch and N. Fortunatow. 
Zeitschrift fiir angewandte Chemie, Nov. 
10, pp. 1222-6. A formula is derived, 
from vapor tension relations of water 
other adsorbed liquid, for calculating 
e porosity of such materials as silica 
gels and other oxide gels, wood char- 


h 
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coals, activated carbon, graphite, kaolin, 
porcelain, etc. Porosity and specific 
surface are important factors in the 
mechanical strength and effectiveness of 
these materials when used as catalysts 
or catalyst carriers; and in some other 
connections, as in the characteristics of 
diaphragms for electrochemical uses, 
absolute size of pores is significant. 
Numerous tables of data are given for 
the materials mentioned. 


Dryinc Ceramic Ware. Albert Hirt. 
La Ceramique, Nov., pp. 290-7. The 
advantages and disadvantages of kiln 
(batch) and tunnel (continuous) drying 
are discussed. The choice depends on 
local conditions. It is obviously desir- 
able, if possible, to combine the advan- 
tages of both, without their disadvan- 
tages, in one drying system. Such a 
system would necessarily dry in two 
stages, first with hot moist air in gentle 
motion, then with hot dry air and active 
ventilation. It must permit separate con- 
trol of the two stages, for adapting the 
treatment -to the ware being dried; it 
must provide for progressive automatic 
passage from one stage to the other, 
with automatic charge and discharge 
within a 24 hour period. . It should be 
simple, requiring a minimum of upkeep, 
and should eliminate manual labor other 
than that required to adjust the treat- 
ment to changing conditions. The de- 
sign and layout of such a system are 
described, with diagrams. While no 
actual operating resylts can be reported 
as yet, sufficient progress has been made 
to indicate that the new system will 
successfully meet the requirements set 
for it in advance. 


Cast Iron Pipe. R. J. Disher. 
Journal of the American Water Works 
Association, Oct., pp. 487-95. There is 
no correlation between the thickness of 
cast iron pipe and its service life under- 
ground; indeed, thin pipe may last 
longer than thick, due to its closer grain. 
Similarly, strength of the pipe has no 
direct relation to thickness. These facts 
give an advantage to the horizontal 
method of casting, which produces thin- 
ner, lighter, tougher pipe than vertical 
casting. Centrifugal casting also gives a 
light, strong pipe. Modern pipe casting 
practice is briefly described. 


INSULATING Oris. Typke. Brenns- 
toff-Chemie, Nov. 1, pp. 346-8. In test- 
ing transformer and switch oils for 
suitability for reuse, the usual tests for 
new oil (gravity, viscosity, fiash point) 
can be omitted if this is warranted by 
the known history of the oil. Water 
content and electrical properties must 
be measured. Loss in electrical resist- 
ance can sometimes be remedied by 
drying or mechanical refining. Of 
chemical tests, the most significant is 
the acid number, which should not ex- 
ceed 1.0. Miscibility with new oil must 
also be tested. 
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Stirrers. P, Ullrich. Zeitschrift fiir 
physikalisch-chemische Setfenforschung, 
Oct. 15, pp. 56-8. Among the most 
effective stirring devices applicable to 
soap kettles are the cyclone and the 
typhoon types. These differ in details 
of construction, but both operate on the 
same principle. A propeller at the bot- 
toni of the kettle circulates the material 
in upward flow along the walls and 
downward flow in the center of the ket- 
tle. A floating stirrer arm, arranged to 
adjust itself at the proper level, breaks 
up these currents in the upper part of 
the kettle and thus provides thorough 
mixing. These are more efficient than 
older designs of mixers. For thick or 
pasty soap mixes, column mixers or 
kneading machines become necessary. 


Evectric Drives. Ernst’ Blau. 
Chemiker-Zeitung, Oct. 31, pp. 845-6; 
Nov. 7, pp. 866-7. Individual electric 
motor drives for chemical plant ma- 
chinery have the advantages over shaft 
transmission drives of better utilization 
of space, more flexible and adaptable 
application of power to variable or fluc- 
tuating needs, and lower power loss. 
For example, a direct drive from mo- 
tor to machine, with accurately cut and 
properly designed gears of high grade 
chrome-nickel steel running in a closed 
oil bath, is almost noiseless and has 
long service life. A particularly note- 
worthy example of savings by direct 
drive is the application of power to the 
tube mills in cement manufacture. 
Group drives, as a compromise between 
the individual drive and the transmis- 
sion shaft, have both advantages and 
disadvantages. Illustrated. 


AERATION. E. G. Stich. Chemiker- 
Zeitung, Nov. 7, pp. 865-6. The usual 
system of aeration of yeast vats and 
other liquid systems is neither efficient 
nor effective in many cases. For in- 
stance, decreasing the size of the bubble 
outlet holes does not necessarily de- 
crease the bubble size; the predominat- 
ing factor governing bubble size is the 
difference in the velocities of escape 
from the pipe and of rise through the 
liquid. The stirring effect of aeration 
is improved when the bubble density 
reaches the point at which the bubbles 
rise in a spiral instead of a straight 
path. Aeration apparatus should be de- 
signed to deliver a stream of very fine 
bubbles (diameter 0.1 to 0.3 mm.). 
Thus an hourly air input of 6 or 8 times 
the volume of liquid may suffice, where 
the older method would require 50 or 
60 volumes of air per hour. Illustrated. 


CORROSION OF GALVANIZED METAL. 
W. S. Patterson. Journal of the Society 
of Chemical Industry, Nov. 2, pp. 313-7T. 
Contrary to common belief, impurities in 
the Zn coating of galvanized metal do 
not necessarily hasten corrosion; and so 
the purer electroplated galvanizing is 
not necessarily more durable than a hot- 
galvanized deposit. By actual exposure 
experiments, a hot galvanized coating is 
the more durable of the two both in out- 
door and in immersion exposure, the 
immersion bath being dilute KCl. Where 
the corrosion deposit accumulates on the 
surface, as in saturated atmosphere 
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without erosion, the two coatings are 
about equally durable. In sub-acid cor- 
rosion the electrodeposit, on account of 
its porosity, is much inferior to the hot 
galvanized deposit, unless made very 
thick to decrease its porosity. 


Borer Corrosion. R. Stumper. Kor- 
rosion und Metallschutz, Oct., pp. 217- 
27. Corrosion in steam generation and 
use results from four kinds of exposure, 
namely direct fire, feed water, steam 
and condensate. Photomicrographs are 
shown of the graphitization and pro 
gressive oxidation of metal exposed to 
direct fire. The attack on the surfaces 
exposed to water and steam is governed 
by chemical and electrochemical factors 
which include potential and concentra- 
tion of the materials, and polarization 
phenomena (primary factors) and prop- 
erties of the electrolyte and of oxygen, 
presence of colloids, and catalytic effects 
(secondary factors). Two stages in 
rusting are distinguished, namely oxida 
tion to the ferrous and then to the ferric 
state. The cycle of precipitation and re- 
dissolving of Ca or Mg ions in presence 
of CO, may cause corrosion by becom 
ing localized on the boiler wall. The 
commonest means of preventing or les- 
sening corrosion in boilers is to keep the 
water constantly alkaline. This must be 
done with caution, however; if carried 
too far it defeats its own aim by caus- 
ing caustic embrittlement. In this con- 
nection, the effect of sulphate ions in 
inhibiting caustic embrittlement may be 
utilized. The literature of boiler cor- 
rosion is reviewed, with 29 reference 
citations. 

Fume Proor Paints. A. Junk. Kor- 
rosion und Metallschutz, Oct., pp. 230-4. 
Several priming coats, some with lead 
pigment and some with iron oxide pig- 
ment, were tested for effectiveness as 
a foundation for paints to resist smoke 
and fumes. In general, pigments least 
attacked by smoke or fumes give the 
best results in priming coats. These 
include some of the iron oxide pigments, 
with white lead as a close second. The 
lead oxides are inferior to white lead; 
they are attacked and form blisters, 
which peel and expose the metal to 
rust. Experiments indicate that no spe- 
cial priming treatment, as with lead 
pigments, is needed; it suffices merely 
to apply several coats of the rust- 
proofing paint itself. No pigments which 
are not inert should be used; for ex 
ample, the inert iron pigments should 
not be mixed with zinc pigments or 
others which are susceptible to attack. 


FerricyANIpE. H. Paweck and P. 
Hirsch. Zettschrift fiir Elektrochemie, 
Oct., pp. 684-96. A process has been 
worked out for electrolytic production of 
potassium ferricyanide without the use 
of a diaphragm. Three ways of avoid- 
ing cathodic reduction without the dis- 
advantages of the conventional di- 
aphragm were tried: increased current 
density, generating a cathodic di- 
aphragm; mechanical coating of the 
cathode, e. g. with gypsum; and use of 
direct current superimposed on alter 
nating current. Tables of data, showing 
results obtained with these methods, are 
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given. Coatings mechanically applied 
to the cathode gave marked lessening 
of cathodic reduction. High current 
density, with generation of a cathode 
diaphragm, also gave some good results. 
The preferred method, however, is to 
superimpose direct on alternating cur- 
rent. This can probably also be used 
to avoid anodic oxidation in electrolytic 
reductions. 


——— 


Government Publications 


Documents are available at prices in- 
dicated from Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D.C. Send cash or money 
order; stamps and personal checks not 
accepted. When no price is indicated 
pamphlet is free and should be ordered 
from bureau responsible for its issue. 


Report of the Chief of the Bureau of 
Chemistry and Soils for the year ending 
June 30, 1928. (Report of the Bu- 
reau’s activities. ) 

Fertilizer Urea. Preliminary sum- 
mary of investigation of cost of produc- 
tion. Mimeographed report of the U. S. 
ariff Commission. 

Linseed Oil. Preliminary summary 
of investigation of cost of production. 
Mimeographed report of the U. S. 
Tariff Commission. 

Sodium Phosphate. Preliminary sum 
mary of investigation of cost of pro- 
duction. Mimeographed report of the 
U. S. Tariff Commission. 


Rubber Hose Specifications. Ameri- 
can Marine Standards Committee speci- 
fications on: Rubber Air Hose, AMSC 
43; Rubber Steam Hose, AMSC 44; 
14-inch Water Hose, Rubber-Covered, 
AMSC 45; 24-inch Water Suction 
Hose, Smooth Bore, AMSC 46; Oil 
Suction and Discharge Hose, Rubber 
Covered, AMSC 47. 5 cents each. 


Specifications for Insulation and 
Related Products. American Marine 
Standards Committee specifications on: 
Insulation of Piping and Machinery on 
Ships, AMSC 35, 10 cents; Magnesia 
Asbestos Plaster, AMSC 37; Asbestos 
Millboard, AMSC 38; Hair Felt for 
Insulation, AMSC 39; Cotton Duck for 
Insulation Coverings, AMSC 40. 5 cents 
each. 


Production of Crystalline Glucose 
From Wood in Germany and Switzer- 
land, Bureau of Foreign and Domestic 
Commerce Chemical Division Special 
Circular 236. 


United States Foreign Trade in 
Paraffin Wax in 1926, 1927, and the 
First Eight Months of 1928, by Robert 
E. Taylor. Bureau of Foreign and 
Domestic Commerce Minerals Division 
Special Circular 682. 


World Trade in Wood, Furniture, 
Floor, Metal, and Automobile Polishes 
—No. 1, Cuba, by Assistant Trade Com- 
missioner O. R. Strackbein, Habana. 
This is the first of a group of mimeo- 
graphed World Trade Notes of the 
Bureau of Foreign and Domestic Com- 
merce Chemical Division which will 
deal with this subject. Other areas will 


be covered by subsequent numbers in 
this series. 

Statistics on Clay Products and Re- 
lated Commodities. Bureau of the 
Census preliminary figures in mimeo- 
graphed form for the 1927 Census of 
Manufactures on: Glass, Nonclay Re- 
fractories, Roofing Tile, Floor and Wall 
Tile and Similar Tile, Red Earthen- 
ware, White Ware, Stoneware and Yel 
low and Rockingham Ware, Sewer 
Pipe, Draintile, Firebrick, Common 
Brick, Face Brick, and Vitrified Brick 
or Block. 


Miscellaneous Census Data. Pre- 
liminary mimeographed sheets from the 
1927. Census of Manufactures on: 
Lighting Equipment, Wood Preser\ 
ing, Printing Inks, Writing Ink, 
Asbestos Products, Batteries, Soap 
Cement, Adhesives, Other than Glue 
and Rubber Cement, and Leather; 
Tanned, Curried, and Finished. 


Paints and Varnishes. Mimeographed 
production statistics issued by the 
Bureau of the Census, giving figures for 
production and sales, by classes of 
products for the first half of 1928 and 
the second half of 1927. 


Analyses of West Virginia Coals, by 
A. C. Fieldner and others. Bureau of 
Mines Technical Paper 405. 20 cents. 


Production of Explosives in the 
United States During the Calendar Yea: 
1927, by W. W. Adams. Bureau ot 
Mines Technical Paper 435. 10 cents. 


Petroleum Reports, as follows: Bureau 
of Mines mimeographed—“Engineering 
Report on Seminole Oil Field, Okla- 
homa” and “World’s Production of 
Crude Petroleum in 1927”; National 
Survey of Fuel Oil Distribution, 1927, 
by E. B. Swanson, printed document 
prepared by the U. S. Bureau of Mines 
in co-operation with the American 
Petroleum Institute. A Study of the 
Less Volatile Oils in Salt Creek (Wyo. ) 
Crude, by H. M. Smith. Bureau of 
Mines Technical Paper 428. 5 cents. 


Methods of Preparing and Cleaning 
Some Common Heavy Liquids Used in 
Ore Testing, by R. G. O’Meara and 
J. B. Clemmer. Bureau of Mines 
Serial 2897. 

Ferrous Oxide From Iron and Mag- 


netite, by C. Travis Anderson. Bureau 
of Mines Serial 2898. 


Mineral production statistics for 1927 
—separate pamphlets from Bureau 0! 
Mines on: Asphalt and Related Bitu 
mens, by G. R. Hopkins and A. B. 
Coons; Antimony, by J. W. Furness; 
Abrasive Materials; Mercury, by J. \\ 
Furness; Platinum and Allied Metals 
by James M. Hill; Bauxite and 
Aluminum, by James M. Hill; 5 cents 
each. Preliminary mimeographed s' 
tistics for 1927 on secondary metals 


Mineral production statistics for 1926 
—separate pamphlets from Bureau ‘ 
Mines on: Gold and Silver, by J. ! 
Dunlop, 10 cents; Copper, by ©. ! 
Julihn and H. M. Meyer, 10 cents; 
Coke and By-Products, by F. G. Try 
H. O. Rogers, and H. L. Be 


15 cents. 
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Electrical Safety Measures 
in a New 
Varnish Plant 


By F. A. WeEstTBROoK 
Center Conway, N. H. 


Special methods of installing electrical 
equipment are a necessity in varnish 
manufacturing plants, because of the 
highly combustible and explosive nature 
of the fumes given off from the raw ma- 
terials and during the various stages of 
manufacture. The new and very up-to- 
date, varnish plant of Baer Brothers at 
Stamford, Conn., is an excellent ex- 
ample of the sort of care that should be 
taken. The installation of electrical 
equipment for both power and lighting 
was designed by and installed under the 
supervision of the Adapti Company of 
Cleveland, which company has given a 
great deal of attention to this matter and 
has developed several devices such as 
vapor-proof push buttons for remote 
control of motors especially adapted to 
this kind of service. 

In a nutshell, the precautions taken 
are that all switches, starting boxes and 
fuse panels be placed preferably on the 
outside- of buildings and never in any 
room where explosive fumes are pres- 
ent; and that remote-control push but- 
tons be placed in vapor-proof boxes. 
Consistent with this plan of avoiding 
possible disastrous results from spark- 
ing, all motors used are of the squirrel 





“tarting Equipment and Fuse Panel on Out- 
side of Building Where Pumps for Volatile 
Liquids are Located 


ige type. Furthermore, safety discon- 
ect switches have been installed at 
trategic points on the outside walls so 
lat current may be cut off from the 
hole plant or from any department as 
esired. 

Now let us see just what this means 


specifically in this plant. The clearest 
way to do this is to follow the different 
electrical feeders to their distribution 
panels and see what the service is at 
each. 

The main panel is located in a cov- 
ered passageway between two of the 
buildings of the varnish plant. The 
three conductor feeders for this first pass 
through a Square D safety disconnect 
switch. It is mounted on the outside 
wall of the oil storage building and of 
course controls the whole plant. The 
conductors entering and leaving it are 
run through iron conduits. Adjacent to 
it is the main distribution panel box 
serving 2,200-volt, 3-phase circuits 
through fuses to secondary distributing 
points about the plant. 

Conductors to each of these are rub- 
ber-insulated and braided and are in iron 
conduits, except where underground in 





Safety Disconnect Switch on Outside of 

Varnish Cook House by Means of Which 

the Flow of Oil and Air to the Fires may 

be Cut Dead From the Outside in an 
Emergency 


which case lead-covered conductors are 
used. 

Take, first, the service to the tank- 
basin pump house containing three stor- 
age tanks for the volatile liquids used 
to thin the varnish after it has been 
through the cooking process. These 
liquids must be pumped from tank cars 
to the storage tanks and thence to the 
reducing room where they are used. 
There are five motor-driven rotary 
pumps for this work,—two for unloading 
tank cars and three for pumping the 
liquids from the three storage tanks to 
the reduction room. 

All of these motors with their direct- 


connected rotary pumps are located by 
themselves in a small fireproof brick 
building adjoining the tank house. Due 
to the possibility of small leaks of the 





Control Buttons for Motors Operating Pumps 
Which Deliver Volatile Liquids From Stor- 


age to the Reducing Room. Note Pilot 
lights for Each Control Button 


highly volatile and explosive thinners, 
it is essential that no sparking should 
occur, for under certain conditions the 
atmosphere in this room may become 
very much like that in the venturi col- 
umn of a carburettor. Consequently the 
local fuse panel box and the starting 
boxes for the motors are located in a 
wooden, weatherproof box mounted on 
the outside wall of the tank house. 
Electrical service from the main dis- 
tribution box is provided by lead-cov- 
ered wires in underground conduits. 
The wires to the motors enter the motor 
room in iron conduits passing through 
the brick wall. The motors themselves 
are of the squirrel cage type and the 
lead wires are completely enclosed in 
grounded conduits with a final conduit 
attached to the motor frame. Thus if 
any breakdown of insulation should by 
chance occur the arcing will be inside 
the conduit. 

The motors pumping liquid to the 
reducing room are controlled by vapor 
proof push buttons in that room as 
that is the point of utilization. The 
conduit and push button associated with 
each of the three motors used for this 
purpose are painted a distinctive color. 
Each push button has marked on it the 
name of the liquid supplied by the cor- 
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responding motor and pump and in addi- 
tion to this each push button has a pilot 
light which indicates whether the pump 
is running or not. 

This, however, is not all there is to 
this carefully planned pumping system. 
Coming back to the fireproot pump room 
we find three more push button controls 
marked as in the reducing room and 
provided with pilot lights. Anyone en- 
tering this department can tell at a 
glance whether any or all of the pumps 





for Pumps Used in 
Unloading Volatile Liquids From Tank Cars. 


Push Button Control 


Note Careful Enclosure of Wires 


are being run by the reducing-room 
force. If there is any kind of emergency 
in the reducing room, the pumps can be 
stopped here by means of the push but- 
tons. Also, if any of the motors, pumps 
eor pipes at this point or elsewhere are 
under repair, the motors may be taken 
off the line by the push buttons thus 
making it impossible to start them from 
the reducing room. The push buttons 
in the pump house then are an emer- 
gency as well as a safety precaution. 

The two other motors in this house, 
for pumping thinning liquids from tank 
cars to storage tanks, are controlled by 
vapor-proof push buttons mounted on the 
wall. It is the only point of control 
for this service and it is the only one 
needed. 

We now come to the building con- 
taining the “cook house” and reducing 
room where the varnish gums are melted 
and cooked and reduced with the thin- 
ners. This is a strictly fireproof brick 
structure, about three-quarters of which 
is devoted to space for cooking and one- 
quarter to the thinning. A fireproof 
brick partition separates the two sec- 
tions. Oil burners are used for the cook- 
ing fires. There is a fire hazard in the 
cooking room due to the liability of the 
varnish igniting, but there is no ten- 
dency here toward explosions of vapor. 
In the adjoining reducing room on the 
other hand when the cooked varnish is 
thinned down with highly volatile and 
flammable liquids, this is anything but 
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the case. Sparks of any kind would be 
fatal. Keeping in mind these dangerous 
conditions, let us see how the electrical 
equipment, consisting of motors, starting 
boxes and switches, has been installed 
so as to reduce the hazards to a 
minimum. 

The distribution panel for all motors 
and lights in the cook room is located 
on the dividing wall. The feeder com- 
ing from the main distribution panel to 
this panel serving the oil-firing system 
passes through a safety disconnect 
switch mounted on the outside wall. In 
case of any emergency the fires may be 
stopped electrically from outdoors by 
simply pulling this switch. 

The oil-burning system is served by 
two duplicate sets of motor-driven rotary 
pumps and a motor-driven blower. They 
are located in a small brick wing at 
the end of the building adjacent to the 
cook room. Control is by push buttons 
from the cook room where the starting 
boxes are also located, being mounted 
on the wall and connected by iron con- 
duit to the motors. In the pump room, 
the motors may be cut dead for repairs 
by push buttons which make it impos- 
sible to start them from the cook room. 

The most dangerous point in the 
whole plant is the reducing room. There 
are three squirrel cage motors here for 
pumping the varnish before and after 
reduction to the thinning tank in an- 
other building. Of course it is abso- 
lutely essential that the starting boxes 
and disconnect switches be located on 
the opposite side of the fireproof brick 
wall in the cooking room. They are 
controlled by vapor-proof push buttons 
in the reducing room. In the latter 
room are also the vapor-proof remote- 
control push buttons for the motors 
which operate the thinning fluid pumps. 
It goes without saying that all wires are 
in conduits and that the motors leads are 
completely enclosed. Every possible pre- 
caution has been taken to avoid any 
chance of sparking. 

This comprises all but two of the 
motors in the plant. One of these drives 
a barrel-washing machine in the storage 
house and the other is for pumping china 
wood oil from barrels into indoor stor- 
age tanks, but in this case no particular 
precautions were necessary because the 
oil is not volatile. It is interesting to 
reflect that while all of the motors are of 
insignificant size it has been necessary 
to install most of them with the greatest 
possible care on account of the dangers 
peculiar to the particular service con- 
ditions under which they must operate. 

The distribution boxes serving the 
lights in the other buildings are also 
located on the outside walls within reach 
of the ground, Within the buildings all 
outlets, including light switches and con- 
venience outlets are made vapor proof 
and the wires are run in grounded 
conduits. 

In the room where the final contain- 
ers are filled with the various varnish 
products there are a number of portable 
electrical appliances including two fill- 
ing machines and a can sealer as well as 
a portable agitator. These are equipped 
with small squirrel cage motors and are 


served by rubber-sheathed flexible cords 
from special outlets in the lighting cir- 
cuits. On the second floor of the main 
building, provision is made in the filter 
room for operating two portable cen- 
trifugal clarifiers from two convenience 
outlets or from a special power circuit 
from the main distributing panel. 


- -So— 
Novel Tank Transportation 


A large southern chemical plant, says 
Oxy-Acetylene Tips, which was located 
on the bank of a river, found need to 
expand its production area. As it was 
closely hemmed in by other plants, 
further expansion on the main land 
proved impossible. There was, how- 
ever, an island in the river at this 
point, large enough to permit the pro- 
posed expansion. 

While it was planned to construct a 
bridge to the island, it was necessary 
to install a number of large storage 
tanks on the island before this was 
done. The tanks, 7 ft. in diameter by 
35 ft. long, designed for 200 Ibs. per 
sq.in. working pressure, were of gas- 
welded construction. They were easily 
made completely water tight by closing 
the few outlets. This suggested the 
idea of floating the tanks across to the 
island. With this in mind, they were 
moved on skids to the river bank and 
slid into the river so that they could be 
towed across. On the island side it was 
only necessary to draw the tanks up by 
means of a rope sling, and skid them to 
the desired location. 


~~ fo— 
Chemical Burns 


In a recent bulletin, the Aetna Life 
Insurance Company points out a num- 
ber of the treatments that it recommends 
for immediate application in the case 
of various chemical burns. The burns 
are classified according to acid or 
alkali source, the former including 
burns from nitric, sulphuric, muriatic, 
acetic, oxalic, hydrofluoric, picric, car- 
bolic, and chromic acids. The latter are 
represented by caustic soda and potash, 
lime, ammonia and soda ash. 

It is suggested that it is always 
desirable to determine first whether a 
burn is acid or alkaiine. Litmus paper, 
wet in water should be used. In either 
case, then, the burn should be well 
flushed with water after which it is to 
be neutralized, in case of acid, with 
10 per cent soda solution, and in case of 
alkali, with weak vinegar (or dilute 
acetic acid). The bathing of the spot 
with the neutralizing solution should 
continue for some minutes. The dress 
ing to be used after neutralization 
identical with that for ordinary burns 

In certain cases, special treatment 
recommended. Chromium burns 
quire immediate treatment with sodiu 
hyposulphite solution. Phenol bur: 
should be washed freely with clea 
water after which alcohol is appli: 
Prussic acid burns should be bath 
freely in hydrogen peroxide after 
thorough water flushing. 
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Seen at the Power Show 


An important occurrence during the 
week of December 3, in New York, 
was the annual Exposition of Power 
and Mechanical Engineering, where 
many of the chemical engineering 
fraternity found a considerable amount 
of interesting new equipment and 
devices suited td their needs. Some 
of these devices, mentioned below, will 
be described at greater length in future 
issues of Chem. & Met. 


HILE not all of this equipment 

was shown for the first time, it is 
all of very recent development. The 
manufacturers of indicating, recording 
and controlling instruments have made 
some valuable new additions. The 
Brown Instrument Company has devel- 
oped distant recording for pressure 


gages. The system applies the com- 
pany’s ordinary inductance bridge 
principle, wherein the recording 1n- 


strument may be several miles from 
the pressure transmitter. The King- 
Seeley Corporation, Ann Arbor, Mich., 
demonstrated its new line of distant- 
reading, indicating, depth gages for 
tanks. The gages are of the hydrostatic 
type in which air pressure is used to 
balance the liquid head in the tanks 
measured. An equalizer line insures 
against blowing the indicating fluid 
from the gage. Another liquid-level 
gage of the distant-reading variety 1s 
the deGiers Liquidometer, made by the 
Liquidometer Corporation, Long Island 
City. This gage, supplied in both in- 
dicating and recording types, employs 
a tank float which actuates the indicat- 
ing mechanism through a_ balanced 
hydraulic transmission. 

The American Radiator Company, 
New York, is showing a number of 
new Mercoid controls, the latest of 
which is the No. 848 Model B-6, a 
control for use at pressures up to 
200 Ib. The range is adjustable, and 
an accuracy of plus or minus 1 Ib. is 
claimed. The control is obtained 
through a mercury switch actuated by 
i flexible metal bellows which responds 
to the pressure being controlled. 

In the weighing field, the Merrick 
Scale Manufacturing Company of Pas- 
saic has extended the field of its 
Mechanical Weighman” to cover the 
veighing of large tanks in the process 
eld. This company has introduced a 
“rench scale also, which indicates, 
rints the weight on a ticket and total- 
‘es. Finally, the last of the indicating 
‘struments is a continuous flammable 
apor indicator put out by the Mine 
afety Appliances Company of Pitts- 
urgh. This indicates the degree of 


flammability, or proximity to explosive 
conditions, of all combustible vapors. 

A number of new mechanical devices 
were shown. The Bethlehem Steel 
Company has carried the principle of 
the torque amplifier into new fields and 
has developed the “Snub-Starter” to 
take the place of flexible couplings or 
clutches in direct-connected equipment. 
This device gradually brings the driven 
apparatus up to motor speed without 
permitting an overload on the motor. 
A second Bethlehem development is a 
reel drive and tension control for 
winding paper, rubberized fabrics and 
similar material. This automatically 
varies the torque on the reel as the 
diameter of the wound-up material 
increases. 

A radically new development in 
speed-changing equipment is introduced 
by the Crocker-Wheeler Electric Manu- 
facturing Company, Ampere, N. J. 
Instead of using gearing to obtain 
either increased or decreased ratios, the 
two models of the new device employ 
the principle of rolling friction. The 
devices are so constructed that an in- 
creased load increases the friction and 
prevents slipping. These devices give 
a fixed change ratio. The Bronander 
variable speed unit made by the Scandia 
Manufacturing Company of Newark, 
consisting: of a type of planetary 
transmission, when attached to a drive 
such as the Reeves or Lewellen, permits 
reversing, stopping and transmitting 
power at any speed up to full speed of 
the unit. Another new transmission 
unit of the infinitely variable speed 
type is marketed by the Driscoll Sales 
Corporation, New York. In this trans- 
mission a variable lever arm makes it 
possible to transmit power at any speed 
from zero up to the maximum capacity 
of the machine. 


EATING and ventilating equipment 
had three representatives with new 
showings. Mid-West Air Filters, Inc., 
Bradford, Pa., has introduced two 
models, one horizontal and one vertical, 
of the “Sinuous” air filter in which the 
dust-ladened air is forced to follow a 
specially designed, sinuous path be- 
tween bladés which are flushed with 
oil for cleaning purposes. Both the 
Grinnell Company of Providence and 
the De Bothezat Impeller Company of 
New York are showing new unit 
heaters.. The former called the “Ther- 
molier,” is of the suspended type, in 
which a special form of exhaust header 
is said to improve condensate removal. 
The latter is of the cabinet type, fea- 
turing an air distributor at the top, 
rotated by the flow of air. 
Electrical welding demonstrates a 


new feature recently introduced from 
England. This is the product of 
Quasi-Arc, Inc., of New York, who 
employ a special form of welding rod. 
The feature of this rod is a covering 
of aluminum wire over which is wound 
blue asbestos yarn. This covering 
melts with the rod and forms a flux 
over the weld, inclosing the arc and, 
it is said, protecting the weld metal at 
the same time, preventing cooling to a 
certain extent and providing a degree 
of annealing. 

In electrical equipment, there is a 
new motor by the Howell Electric 
Company of Howell, Mich. This is a 
totally inclosed, self-ventilating motor, 
known as type K, equipped with 
Timken bearings. The Allen-Bradley 
Company, Milwaukee, has a new push- 
button-controlled starting box for cor- 
rosive service. An interesting feature 
is the fume-proof leather diaphragm 
mounted over, and protecting, the push 
buttons and the box interior. 


NEW centrifuge has entered the 

field. This is the Viersen, a German 
development offered by Hydro Cen- 
trifugals, Inc., of New York. These 
machines are characterized by what is 
known as the “Camels Hair Clutch” 
in which camels hair bands, totally 
without metallic backing, are held in 
contact with the inside of a drum by 
centrifugal force and serve as the 
clutch mechanism. A new extractor 
of this make is provided with a 30-in. 
solid basket running at 750 r.p.m. It 
is adapted to the clarification of shellac, 
varnishes, and oils. 

There are a number of new devices 
in the field of liquid handling. Special 
alloy ferrules, which expand to a tight 
fit when driven into the threaded end 
of a pipe, have been developed by the 
Pipe-Saver Corporation of America, of 
Carthage, N. Y. It is said that these 
greatly increase the length of life of 
pipe where weakened by threads. In 
packing for condenser tubes and shafts, 
the Crane Packing Company of Chi- 
cago has developed a Bakelite-protected 
metallic packing. This consists of 
metal foil of suitable material covered 
with Bakelite varnish and compacted 
into a ring. 

Several new types of valves are in 
evidence. The Dri-Steam Valve Cor- 
poration of New York has a moisture- 
separating valve which may be used to 
remove entrainment from exhaust 
steam used for process purposes. This 
is a plug type of valve, the plug of 
which eliminates moisture through cen- 
trifugal force set up by numerous 
turbine blades. 

There are two new motor-controlled 
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valves. The American Radiator Com- 
pany has developed the “Arco” motor 
valve which uses a globe valve unit. 
The valves are furnished in 4- to 24-in. 
size The Cutler-Hammer Manufac- 
turing Co., Milwaukee, has a new 
motor unit for attaching to valves of 
3- to 6-in. size. This may be hand or 
automatically controlled. Its feature is 
a special drive which imparts a ham- 
mer blow when power is applied to 
unseat the valve. 

\nother valve is one of the Y type 
which is introduced by the Duriron 
Company of Dayton. This valve, made 
of Duriron, is supplied in 1- to 4-in. size 
und features especially straight flow. 


~ fo 
Small Dry Quencher 


The Dry Quenching Equipment Cor 
poration, 200 Madison Ave., New York, 
N. Y., has announced a new type C 
Sulzer dry quencher with a capacity of 





Car of Hot Coke Entering Quencher 


15 tons of coke per 24 hours, adapted 
to the needs of the smaller coke oven 
plant. As in the larger outfits, this unit 
eliminates the necessity for quenching 
coke with water, substituting the cooling 
effect of an inert gas which is passed 
through the coke and from which the 
heat is recovered, to a large extent, in 
a boiler. 

The two illustrations show the con- 
struction and method of operation of 
the quencher. The hot coke is put in 





Cooled Coke Being Withdrawn from 
Quencher 
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a special car, the bottom of which is 
built as a gas distributor. The car is 
run into a gas-tight steel casing lined 
with brick where the inert gas is circu- 
lated up through the coke and then 
through a vertical water tube boiler 
with drums above and below the car and 
tubes at either side. The coke is cooled 
down to about 450 deg. F. when about 
800 lb. of high-pressure steam has been 
generated per ton of coke cooled. This 
cooling period requires about # to 14 
hours. In addition to the saving in heat, 
dry quenching eliminates the wet 
quenching nuisance and is said to give 
a coke which is clean and has an in- 
crease in water gas fuel efficiency of 
as much as 6 per cent. 


~ —fo—- 


Car Spotter 


in order to eliminate the switch en 
gine and the pinch bar, insofar as pos- 
sible, the Foote Bros. Gear and Machine 
Company, Chicago, Ill., has recently 
placed upon the market a new elec- 
trically driven capstan. This is known 
as the IXL “Hygrade” car spotter. The 
reduction unit used in each of the two 
models is a standard Foote Bros. 
vertical worm-gear reducer. The mo- 
tor, which is of 5 hp., giving a 3,000 Ib. 
rope pull in the smaller unit and of 
10 hp., giving a 6,000 Ib. rope pull in 
the larger unit, is connected to the 
worm shaft of the spotter through ar 
enclosed spur-gear drive. In operation, 
it is only necessary to attach a rope to 
the cars to be moved and take a few 
turns about the capstan, which can 
obviously pull in any direction. Con- 
siderable savings in time, labor and 
operating costs are claimed. 

——_— = 


Acid Resisting Roofing 


For acid atmospheres which make it 
dificult to keep an ordinary roof in 
good condition, a new acid-resisting 
corrugated asbestos roofing material 
has been produced by the Asbestos 
Shingle, Slate & Sheathing Company 
of Ambler, Pa. Ambler corrugated 
asbestos roofing is treated with an im- 
pregnating compound that protects it 
from acids and corrosive fumes. This 
roofing is provided in standard sheets 
42 in. wide and of various lengths up 
to 84 ft. Its thickness ranges from 
fe in. on the ridges and in the valleys 
to 4 in. at the center of the slope. It 
is adapted for use in all types of chem- 
ical plant. 


~~ 
Propeller-Type 
Ventilating Fan 


The new Hartzell-Charavay fan, 
made by the Hartzell Propeller Com- 
pany, Piqua, Ohio, is made in standard 
sizes ranging from 1/20 to 1 hp. in 
single and multi-blade construction 
with fans of 20-in. to 36-in. diameter. 
These fan sizes give a capacity range of 
2,000 to 18,000 c.f.m. 

As shown in the accompanying illus- 
tration, a typical fan consists of a sup- 








Propeller Fan Cooling a Generator Room 


porting ring and frame of aluminum, in 
the center of which is mounted the mo 
tor and the blade. The propeller blade 
is made of a special alloy having the 
required lightness and strength. An 
automatic shutter is provided if needed 
to close the ventilator opening when 
the propeller is not operating. Wire 
guards may be furnished. 

It is claimed that fan deliveries at 
tain efficiencies of at least twice those 
of blower type fans. For example, 
cooling tower installation of Charavay 
fans connected to a total of 48 hp. re 
placed four older fans of 40 hp. each. 
In another case a paper company re 
placed two 2 hp. disk fans with two 1 
hp. propeller type fans. 

°, 
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Automatic Welder 


A new application of the electroni 
tornado welding principle, developed by 
the Lincoln Electric Company, Cleve 
land, Ohio, has been announced in the 
form of an automatic tractor type arc 
welder which is used for making lap 
welds and butt welds on large tank bot 
toms, for large pipes and similar work 
As shown in the illustration, this con 
sists of an electronic tornado head 
mounted on a self-propelled, four-wheel 
drive carriage. The power is supplied 
to it through flexible cable, and when 
the machine is lined up over the seam to 
be welded, the electrode and fibrous 
autogenizer are fed automatically as 
the tractor travels forward. The prin 
ciple of the electronic tornado was 
described in the June, 1928, issue ot 
Chem. & Met. 





Automatic Tractor Welder 
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Herringbone-Gear Speed Reducer 


New Speed Reducers 


A complete new series of speed re- 
ducers, which are made with Sykes con- 
tinuous-tooth herringbone gears and 
anti-friction bearings in ratings of 1 to 
5,000 hp., has been announced by the 
Farrel-Birmingham Company, Buffalo, 
N. Y. The new series has roller bear- 
ings of a type which combine capacity 
for carrying radial and thrust loads. 
Mechanical efficiencies vary between 
984 and 99 per cent for the single re- 
duction and 98 and 984 per cent for 
double reduction reducers. One lubri- 
cant serves for the entire system. It is 
claimed that the new series gives a 
considerable saving in space over the 
older line of reducers. 


= 
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New Humidifier Unit 


The usual humidifier is a mvure or 
less bulky affair of comparatively high 
cost. This fact has prompted Mid 
West Filters, Inc., of Bradford, Pa., 
to develop a new humidifier unit for 
which many advantages are claimed 
despite its small size and lack of com- 





Water-Atomizing Humidifier Unit 





plexity. The unit requires no power 
other than the compressed air which is 
used to atomize water supplied to the 
nozzle. A principal feature is the self- 
cleaning device, whereby cleaning nee- 
dles are pushed into each of the air and 
water nozzles, by means of a piston and 
lever, whenever the unit is shut down. 
It is further pointed out that the units 
are capable of vaporizing up to 150 Ib. 
water per hour, and that all of the 
water used is completely vaporized. A 
control of the units is obtained through 
a humidistat, which regulates dia- 
phragm valves in the water and air 
lines leading to the humidifier. When 
this arrangement has been carried out, 
the operation of the unit is entirely au- 
tomatic, and is said to require no atten- 
tion whatever for months at a time. 


—_— 


Recording 
Spectrophotometer 


A new colorimeter, developed by Pro- 
fessor A. C. Hardy, of Massachusetts 
Institute of Technology, and discussed 
by him at the recent annual convention 
of the Optical Society of America, 
makes possible the accurate analyzing 
and recording of the characteristics of 
any color. Through the record obtained, 
it is possible to duplicate the color at 
any time. The device eliminates the 
human equation and automatically meas- 
ures and records reflecting power of the 
various wave lengths given off by the 
colored material, with considerable ra- 
pidity and great precision. It should be 
of interest to makers and users in such 
fields as inks, paints, dyes, paper, glass, 
lubricating oils, ceramic materials, 
leather, and many other products. 

In brief, the apparatus consists of a 
means for analyzing the reflected spec- 
trum from a sample and then measuring 
the intensity of each minute portion of 
the spectrum as compared with a stand- 
ard. This result is recorded as a con- 
tinuous curve on a chart. The sample 
and the standard, the latter consisting 
of magnesium carbonate, the whitest 
substance known, are illuminated by a 
special ibbon-filament incandescent 
lamp. By means of a shutter, a beam 
from each of the specimen and stand- 
ard are alternately admitted to the slit 
of a spectrograph. Each individual line 
or small portion of the spectrum may be 
isolated by means of another slit and 
used to illuminate a photoelectric cell. 
As the line of monochromatic light then 
produced will be reflected from each of 
the standard and the specimen alter- 
nately, and as the intensity will differ, 
the current set up in the photo-electric 
cell must pulsate. This pulsating cur- 
rent is fed through a vacuum tube 
amplifier, which increases the power 
10,000,000,000 times, to a motor which 
adjusts a shutter in line with the light 
beam from the standard. The motor 
automatically actuates the shutter so as 
to find a position where the pulsation 
of the light ceases. The opening of the 
shutter is hence a measure of the inten- 
sity of a particular spectrum line in the 
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specimen compared with the standard. 

In operation, adjacent minute por- 
tions of the spectrum are successively 
and automatically compared with the 
standard and the result recorded. Com- 
mercial development of the device is 
being carried on by the General Electric 
Company which has taken over the 
patent rights. 


Vertical Speed Reducer 
James 


The D. O. J Manufacturing 
Company, 1120 W. Monroe St., Chi- 
cago, Ill., has introduced a new vertical 
type, heavy duty worm gear speed re 
ducer to permit vertical driving from 
either top or bottom. All bearings are 
of the anti-friction type, adapted to take 
both thrust and radial loads. Worms 
are of chrome nickel steel machined 
integral with the worm shaft and gears 
are of phosphor bronze. The reducer is 
suggested for such uses as driving agi- 
tators, mixers and disk feeders, where 
it does away with vertical type motors. 





Heavy Duty Worm Gear Speed Reducer 


Float-Controlled 
Sump Pump 


A new line of sump pumps known as 
the “American” type MMD, which 
eliminate flexible couplings and thrust 











New Type MMD Sump Pump 
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bearings, has been developed by the 
American Well Works at Aurora, Ill. 
This result is obtained by the use of a 
hollow motor shaft through which the 
pump shaft extends so that motor and 
pump both use the same thrust bearing 
which is mounted at the upper end of 
the motor. 

Pumps are supplied for all standard 
settings up to 17 ft. in either single or 
duplex units. The pump-supporting 
pipe is bolted through the pit cover to a 
cast iron plate that in turn bolts to the 
motor, thus making the alignment of 
pump and motor unaffected by distortion 
in the pit cover. 


Herringbone 
Speed Reducer 


A new line of herringbone speed re- 
ducers, furnished with anti-friction 
bearings throughout, is now announced 
by the Palmer-Bee Company, Detroit, 
Michigan. These are supplied for single, 
double and triple reduction, known as 
the single, double and triple series. 
Gears are continuous-tooth herringbone 
with the silent Kysor tooth form. An 
efficiency of approximately 99 per cent 
for the single and 97 per cent for the 
double series is claimed. The construc- 
tion is such that no outboard bearings 
are required for over-hung loads up to 
the maximum rated capacity of the re- 
ducers. 


~~ 
Tank Car Valve 


A new Class “A” tank car bottom 
outlet valve, approved by the Bureau of 
Standards for unlimited. service, has 
been placed upon the market by the 
Hills-McCanna Company, 2349 Nelson 
Street, Chicago, Illinois. The construc- 
tion of the “Young” valve is clearly 
shown in the line drawing. The piston 
is raised and lowered by means of a 
threaded stem. Closure is effected be- 
tween the upper end of the piston and 
the wall by means of several layers of 
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Tank Car Outlet Valve 
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metallic seal in the form of a piston ring 
is provided to insure tightness in case 
of emergency. The company is in a 
position to supply tools for machining 
existing outlet legs in place in the car, 
obviating removal of the legs. 


fe 


Flexible Coupling 


A new flexible coupling for which 
high efficiency, durability and simplicity 
are claimed has been developed by the 
Morse Chain Company, Ithaca, N. Y. 
This consists primarily of a Morse chain 
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New Morse Flexible Coupling 


wrapping two sprockets, each one-half 
of the width of the chain. One has a 
guide groove in the center of its face 
to hold the chain in place, while the 
other has no guide groove and is free 
to float under the chain. The chain fits 
loosely enough on the sprockets to take 
care of ordinary misalignment and lack 
of para.lelism. 


- fo— 


Purifier Trays 


Shown in the accompanying illustra- 
tion is a new type of purifier tray for 
use in the purification of coke oven gas. 
It has recently been placed on the mar- 
ket by the Semet-Solvay Engineering 
Corporation, 40 Rector Street, New 
York, and is the invention of a prac- 
tical gas man. Its principal feature lies 
in the substitution of dowels for metal 
fittings, so that the construction is en- 
tirely of wood with no metal parts to 
corrode. The manufacturers mention 
cases where the trays have been in serv- 
ice for nearly two years, and when 
finally inspected were found to require 
no servicing whatever. 





All-Wood Purifier Tray 





Totally Enclosed 
Motor 


A new fan-cooled electric motor of 
the enclosed type has been introduced 
by the Cleveland Electric Motor Com- 
pany, Cleveland, Ohio. It is of the 
double shell type in which the inner 
shell completely encloses the motor in 
a dust-proof manner, while permitting 
the free flow of air, induced by a fan 
mounted upon the shaft, between the 
inner and outer casings. The cooling 
is said to be so effective that the motor 
permits practically the same rating for 
a given frame size as an open type 
motor. 

~ fo — 


Water Level Alarm 


The Signal Engineering & Manufac- 
turing Company, New York, has re- 
cently introduced a new high and low 
water tank alarm system for use in 
elevated water supply tanks. The 
equipment consists of a single copper 
float ball operating a 3-wire high-low 
level tank switch, a tank bell, a trouble 
bell, and an indicating control bell. 
The control panel is enclosed in a steel 
cabinet with a glass door, and consists 
of a panel board on which are mounted 
the necessary switches and instruments, 
together with properly worded targets 
which appear only when an indication 
is necessary. 

— fe 


Differential Hoist 


The Chisholm-Moore Hoist Corpora- 
tion, Cleveland, Ohio, is offering a new 
direct differential hoist which has been 
called the “Blue Boy.” The _ hoist 
is said to be more efficient than former 
models, and is equipped with Hercules 
Inswell electric welded load chain 
which is said to give a high degree of 
safety. 
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Resilient-Disk Valve 


A new line of valves, including the 
globe, angle, cross and horizontal as 
well as angle check patterns of bronze 
valves 
equipped 
with renew- 
able resilient 
disks for 250 
lb. steam 
working 
pressure, 
has been 
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placed upon the market by Jenkins Bros., 
80 White St., New York. The main 
feature of the valve, the resilient disk, 
insures a tight seat without regrinding. 
The valves are provided in sizes ranging 
from 4 in. to 2 in. in either flanged or 
screwed connections. Another feature 
of the valve, the bonnet construction, is 
shown in the illustration. 


— ae - 


Air Line Filter 


A new filter for installation in com- 
pressed air lines has recently been placed 
on the market by the Staynew Filter 
Corporation, Rochester, N. Y. The 
filter consists of a felt filter medium 
formed in pockets over radial wire 
screen fins grouped about a central out- 
let. This is inclosed in a pressed steel 
housing designed to withstand a work- 
ing pressure of 125 Ib. 

The type of mounting of the filter ele- 
ment makes it possible to include 20 
sq.ft. of filter within a volume slightly 
less than 1 cu.ft. The filter will hence 
pass 250 cu.ft. of free air per minute, 
The manufacturer claims that cleaning 
of the filter is simple and that this is 
not ordinarily required oftener than 
twice a year. 

- feo 


Fire Protection System 


As an addition to its other products, 
the American-La France and Foamite 
Corporation, Elmyra, N. Y., is now 
offering a carbon dioxide fire fighting 
system which is known as “Alfite”, 
which employs liquid carbon dioxide in 
metal cylinders under a pressure of 900 
to 1,000 pounds. When the system is 
placed in operation, automatically, semi- 
automatically, or manually as the case 
may be, a plunger ruptures a copper disk 
which seals the cylinder and permits the 
gas to pass through piping to nozzles 
located at the fire. 

The Alfite system is designed to pro- 
vide 35 per cent dilution of the air in 
the space being protected. It is said, 
however, that 17 per cent dilution is 
sufficient to extinguish flames. It is 
further claimed that the fire is under 
control within 30 seconds after the gas 
is released. The manufacturers state 
that fires in alcohol, ether, acetone, creo- 
sote, and lacquers are all effectively 
combatted by this means. 


—o— 
Corrosion-Proof 
Centrifugal Pumps 


A new line of non-corroding centrif- 
gal pumps has been developed and 
laced upon the market by the E. F. 
oty Pump Company, Inc., 401 Ellicott 
quare, Buffalo, N. Y. They are said 
be particularly adapted for handling 
rrosive and viscous fluids and semi- 
lids and can be equipped with im- 
ellers of non-clogging type for han- 
ing solids in suspension and stringy 
r fibrous materials. They may be pro- 
ded in various corrosion-resisting 
ietals and alloys including the chrome 


alloys. When necessary special linings 
such as porcelain, rubber, manganese 
steel and so on can be furnished. 

The pumps are equipped with ball 
bearings and use an over-hung rotor. 
The casings may be either single or 
double suction, while the upper half of 
the casing is removable without disturb- 
ing any of the pipe connections. Stuf- 
fing boxes are extra long to eliminate 
packing difficulties. Impellers are of the 
enclosed type and are said to give an 
efficiency comparing favorably with wa- 
ter pumping. The pumps are suggested 
for any corrosive service. 


—o— 
Low Head Pump 


For moving large quantities of water 
or other non-corrosive liquids against 
a head of 8 ft. or less, Fairbanks, 
Morse & Company, Chicago, have re- 
rently produced a screw-type pump 
shown in the accompanying illustration. 

The pump is a vertical machine 
consisting of cast-iron spiders carrying 
a wood screw type impeller and dif- 
fuser mounted within a wooden struc- 
ture built up on 4x4-in. corner posts. 
The wooden sidings of two opposite 
sides may be removed or replaced to 
vary the head desired. 

The pump has been manufactured 
only in the 24-in. size. It is adapted 
for direct connection to vertical motors 
or for belt or gear connection with 
motors or internal combustion engines. 
Its capacity at 720 r.p.m., using a 25-hp. 
motor and pumping against an 8-ft. 
head is 7,200 g.p.m. This is equal to 
the output of an 18-in. centrifugal 
pump, using a 30 hp., 360 r.p.m. motor. 
The cost of the centrifugal installation, 
however, is nearly twice that of the 
screw-type “Everglades” pump. The 
pump is suggested for such uses as 
those requiring a large circulating load 
for agitation purposes. 





Low Head Screw Pump for 7,200 G.P.M. 


767 





Manufacturers’ 
Latest Publications 


Worthington Pump & 
Machinery Corp., New York, N. Y.—Bulle- 
tin L-620-Bl—questions and answers con- 
cerning vertical feather-valve compressors. 

Apparatus. Leeds & Northrup Company, 
Philadelphia, Pa.—Bulietin No. 500—con- 
cerns equipment for the automatic control 
of acid baths. 

Apparatus. 
West 43rd St., New York, 
203—use of the Cottrell Process for 
recovery of sulphuric acid from 
gases. 

Apparatus. Schutte & Koerting Com- 
pany, Philadelphia, Pa. — Bulletin 6-F — 
describes a flow indicator for pipe lines. 

Centrifugal Pumps. Barrett, Haentjens 
& Company, Hazleton, Pa.—Bulletin 850— 
automatic operation of suction-lift cen- 
trifugal pumps. 

Condensers. Schutte & Koerting Com- 
pany, Philadelphia, Pa.—Bulletin 5-AA— 
information and data on barometric multi- 
jet condensers. 

Electrical Equipment. Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis. 
—Bulletin 1118-E—concerns polyphase in- 
duction motors, types AR and ARY. 

Electrical Equipment. Century Electric 
Company, St. Louis, Mo.—Folder describing 
types RS repulsion-start, induction, single- 
phase motors and type SC squirrel-cage, 
induction, polyphase motors. 

Electrical Equipment. General Electric 
Company, Schenectady, N. Y.—Publications 
as follows: GEA-569B, constant-potential 
arc welding sets; GEA-881A, gas-engine- 
driven arc welder; GEA-922, electric equip- 
ment for the petroleum industry ; GEA-1062, 
line contacts for group-operated outdoor 
disconnecting switches; GEA-1066, cen- 
trifugal air compressors for sewage disposal 
systems. 

Electrical Equipment. LT.E. Circuit 
Breaker Company, Philadelphia, Pa. — 
Bulletin 220—describing all-steel distribu- 
tion groups. 

Gas Burners. Lee B. Mettler Company, 
San Fernando Bldg., Los Angeles, Calif.— 
New catalog of Mettler entrained combus- 
tion burners with examples of installations. 

Gas Plants. Semet-Solvay Engineering 
Corp., 40 Rector St., New York, N. Y.— 
Pamphlets No. 355 and 357, treating 
respectively the Steere clinkering system 
and the R. S. de-emulsifier. 

Heaters. Aeroil Burner Company, Inc., 
West New York, N. J.—Bulletin No. 72— 
describes oil-burning portable burners for 
various uses throughout the plant. 

Heaters. Niagara Blower Company, 
Buffalo, N. Y.—Bulletin No. 2—a folder 
describing Niagara fan heaters. 

Lubricants. Pfaltz & Bauer, Inc., 300 
Pearl St., New York, N. Y.—a bulletin on 
colloidal grag lubricants issued by E. 
de Haén A.-G., Seelze, Germany. 

Material Handling. Lewis-Shepard Com- 
pany, Watertown Station, Boston, Mass. 
“Jacklift and Stacker Practice’—a folder 





Air Compressors. 


Research Corporation, 25 
N. Y.—Bulletin 
the 
exit 





showing numerous’ special-purpose lift 

trucks, stackers and other equipment. 
Meters. Esterline-Angus Company, In- 

dianapolis, Ind.—Bulletin 1128—a folder 


concerning ten new improvements in 
Esterline-Angus instruments. 

Nitrocellulose. Hercules Powder Com- 
pany, Wilmington, Del.—A reprint of an 
article, “Nitrocellulose, Recent Develop- 
ments in Manufacture and Use,” by J. B. 
Wiesel, published in the October, 1928 issue 
of the Hercules Mizer. 

Pipe Fittings. Stockham Pipe & Fit- 
tings Company, Birmingham, Ala.—Chart- 
type folder giving the number of pieces 
per barrel of fittings. 


Process Steam. The Marley Company, 
Kansas City, Mo.—Describes Marley steam 
purifiers. 

Power Transmission. Allis - Chalmers 
Manufacturing Company, Milwaukee, Wis. 

Bulletin No. 1228-H —- applications of 


Texrope drives. 

Power Transmission. L. H. Gilmer Com- 
pany, Tacony, Philadelphia, Pa.—Describ- 
ing the manufacture and use of V-belts for 
short-center drives. 

Skid Platforms. The 
Company, Cincinnati, Ohio.—A pamphlet on 
“Straight Line Trucking,” describing the 
use of lift trucks and skid platforms for 
shipping. 

Speed Reducers. D. O. James Manu- 
facturing Company, Chicago, Ill.—Catalog 
No. 166—well illustrated catalog of 160 
pages covering all types of speed reducers. 
Also engineering information. 


Stuebing Cowan 
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Coal Processing and Combustion 


Recirculating Process and Apparatus for 
Purification. Frederick W. Sperr, Jr.., 
Pittsburgh, Pa., assignor to the Koppers 
Company, Pittsburgh, Pa.—1,690,438. 

Apparatus for Drying or Smoldering 
Loose Material. Otto Dobellstein, deceased, 
Essen-on-the-Ruhr, Germany, by Karoline 
Dobbelstein, administrator, Bssen-on-the- 
Ruhr, Germany 1,690,444 


(7as 


Regenerative Coke Oven Gustav Otto 
Wolters, Villigst, near Schwerte, Germany 

1,690,805. 

Apparatus for Distilling Solid Combus- 
tible Carbonaceous Material. Otto Hub- 
mann, Frankfort-on-the-Main, Germany. 
1,690,933-5. 

Apparatus for Producing Gas and Coke 


in Alternately-Working Water-Gas Genera- 
tors Albert Breisig, Vienna, Austria.- 
1,691,636. 

Gas Producer. Paul Jaworski, Wieldkie- 
Hajduki, Poland, assignor to the Firm Bis- 
marckhiltte, Bismarckhiitte/Polnisch Ober- 
schlesien.—1,693,483. 


Petroleum Refining and Products 


Apparatus for Controlling Cracking Stills. 
William C. Parrish, Port Arthur, Tex., 
assignor, by mesne assignments, to The 
Texas Company, New York, N. Y.- 
1,690,243 

Cracking of Liquid Hydrocarbons. Owen 
David Lucas and Ernest Lawson Lomax. 
Westminster, London, Eng!and, assignors to 
V. Lh. Ol Processes Limited, Westminster, 
England 1,690,416 

Oxidation of Hydrocarbons Arthur W 
Burwell, Chagrin Falls, Ohio, assignor, by 
direct and mesne assignments, to Alox 
Chemical Corporation, New York, N. Y. 
1,690,768. 

Apparatus for Treating Oils Carbon P 
Dubbs, Wilmette, Ill., assignor to Universal 
Oil Products Company, Chicago, Il 
1,690,997. 

Process and Apparatus for Fractionating 
Hydrocarbon Oils John C. Black, Destre- 
han, La.—1,692,072 

Motor Fuel and Process of Making Same 
Lester Kirschbraun, Chicago, I1l.—1,692,176 

Process of Treating Hydrocarbons. Gustav 
Egloff, Chicago, I1).—1,692,203 

Process of Cracking Mineral Oil. Arthur 
E. Pew, Jr., Bryn Mawr, and Henry Thomas, 
Ridley Park, Pa., assignors to Sun Oil Com- 
pany, Philadelphia, Pa.—1,692,786. 

Apparatus for Refining Oils. John Prim- 
rose, New York, N. Y., assignor to Foster 
Wheeler Corporation, New York, N. Y.— 
1,693,156. 


Paper, Pulp, Glass and Sugar 


Process of Manufacturing Corn Sugar 
Charles R. Brown, Kansas City, Mo., and 
Hubert B. Nelson, Keokuk, lowa.—1,690,359. 

Process and Apparatus for Making Paper 
John C. Corcoran, Worcester, Mass., as- 
signor, by mesne assignments, to Argy Pre 
Heating Corporation, Niagara Falls, N. Y. 
1,690,402. 

Process for the Extraction of Cellulose or 
Paper Pulp from Fibrous Vegetable Mat- 
ter Containing the Same. Edmondson 
Spencer, Calcutta, British India.—1,690,954 

Beater for Paper Stock. Charles R. Sea- 
borne, Appleton, Wis.—1,691,308. 

Process of Making Chemical Pulp. John 
S. Bates, Bathurst. New Brunswick, Can- 
ada 1,691,511 

Cane Mill. Franklin Farrel, 
Haven, Conn., assignor, by mesne assign- 
ments, to Farrel Birmingham Company, 
Incorporated, Ansonia, Conn.—1,691,546. 

Process and Apparatus for Producing 
Wood Pulp. Carl Busch Thorne, Hawkes- 
bury. Ontario, Canada.—1,691,682. 

Method of Paper Drying and Apparatus 
Therefor. Alvin E. Montgomery, Oak Park, 
I} 1,691,930 

Method and Apparatus for Handling Broke. 
Hervey G. Cram, Millinocket, Me., assignor 


Pp) New 


to Great Northern Paper Company, Mil- 
linocket, Me.——1,692,112. 

Apparatus for Controlling Molen-Glass 
Fiow. Charles B. Kingsley, Clairton, Pa.— 


1,692,306 
Method and Apparatus for Feeding Glass. 
Karl EB. Peiler, Hartford, Conn., assignor to 
Hartford-Empire Company, Hartford, Conn 
1,692,464 


for Producing 
Leonard D. 
assignor to The 
Toledo, Ohio. 


Method and Apparatus 
Charges of Molten Glass. 
Soubier, Toledo, Ohio, 
Owens Bottle Company, 
1,692,589. 

Beating Engine. George Stanford Wit- 
ham, Jr., Hudson Falls, N. Y.—1,692,602 

Paper and Pulp Making Cylinder Mold. 
Tom Harvey, Middletown, Ohio.—1,692;733. 

Manufacture of Glass. Edward T. Brown, 
Detroit, Mich., assignor to Ford Motor 
Company, Detroit, Mich.—1,692,813. 

Process of Recovering Resinous Byprod- 
ucts in the Manufacture of Wood Pulp. 
Edward H. French, Columbus, Ohio.- 
1,693,586. 


Rubber, Rayon and Synthetic Plastics 


Method of Using Latex and Product 
Thereof. William B. Wescott, Boston, 
Mass., assignor to Rubber Latex Research 


Corporation, Boston, Mass.—1,690,150. 

Resinous Composition Containing Sulphur 
and Process of Making Same. Carleton 
Ellis, Montclair, N. J.—1,690,160. 

Composition of Matter Containing a Cel- 
lulose Derivative. Harry M. Weber, Mont- 
clair, N. J., assignor to Ellis-Foster Com- 
pany, Montclair, N. J.—1,690,515. 

Method of Molding Ebonite Composition 
farold Gray, Akron, Ohio, assignor to The 
3. F. Goodrich Company, New York, N. Y. 

1,691,347. 

Process for the Manufacture of Products 
of Condensation of Urea and Formaldehyde 
and the Products Thus Obtained. Henri 
Barthélemy, Paris, France, assignor to 
Societe Industrielle des Matieres Plastiques, 
Paris, France.—1,691,427. 

Softener for Silk and Process for Making 
Same. Robert E. Rose, Penns Grove, N. J., 
assignor to E. I. du Pont de Nemours & 
Company, Wilmington, Del.—1,691,994. 

Manufacture of Cellulose Acetate. James 
William Bulmer, Cullingworth, England. 
1,692,622. 

Phenol Resin and Process of Making 
Same. Frazier Groff, Verona, N. J., assignor 
to Bakelite Corporation, New York, N. Y.— 
1,693,112. 

Process 





for the Production of the Con- 
densation Products of Phenols with Alde- 
hydes Grigori Petroff, Moscow, Union of 
Soviet Socialist Republics.—1,693,461. 


Organic Processes 


Manufacture of Sulphurized Derivatives 
of Phenols. Emil Kraus, The Hague, 
Netherlands, assignor to Fabriek van Chem- 
ische Producten, Shiedam.—1,690,640-41. 





Process of Making Dipolymer. Irvin W. 
Humphrey, Wharton, N. J., assignor to 
Hercules Powder Company, Wilmington, 


Del.—1,691,065-70, 573. 

Process for the Preparation of Anhydrides 
of Organic Acids. Fritz Doerinckel and 
Martin Schliemann, Leverkusen, near 
Cologne-on-the-Rhine, Germany, assignors 
to I. G. Farbenindustrie A. G., Frankfort- 
on-the-Main, Germany.—1,691,647. 

Explosive. Frank H. Bergheim, Wood- 
bury, N. J., assignor to B. I. du Pont de 
Nemours & Company, Wilmington, Del.— 
1,691,955. 

Process for the Production of Citric Acid. 
Auguste Fernbach, Paris, France, and John 
Lewis Yuill, York, England, assignors to 
Rowntree and Company, Limited, of the 
Cocoa Works, York, England.—1,691,966. 

Catalytic Oxidation of Naphthalene. 
Alphons O. Jaeger, Crafton, Pa., assignor 
to the Selden Company, Pittsburgh, Pa.— 
1,692,126. 

Ethyl-Alcohol Substitute and Process for 
Making Same. Robert M. Isham, Okmulgee, 
Okla., assignor to Doherty Research Com- 
pany, New York, N. Y., a Corporation of 
Delaware.—1,692,662. 

Process of Making Tetra-Alkyl Lead. 
William S. Calcott, Penns Grove, and Her- 
bert W. Daudt, Carneys Point, N. J., assign- 
ors to E. I. du Pont de Nemours & Com- 
pany, Wilmington, Del.—1,692,926. 


Inorganic Processes 


Lithopone. Frank G. Breyer, Palmerton, 
and Clayton W. Farber, Bowmanstown, Pa., 
assignors to the New Jersey Zinc Company, 
New York, N. Y.—1,690,099. 

Process for Treating Gases Bearing Gase- 
ous Synthetic Ammonia. Walter H. Knis- 
kern, Syracuse, N. Y., 


a 9: yt Corporation, Solvay, N. Y. 
—1,690,585. 

Process of Making Arsenate of Lime. 
Carleton Ellis and Vernon T. Stewart, Mont- 
clair, N. J., assignors to Chadeloid Chem- 
ical Company, New York, N. Y.—1,690,627-8. 

Magnesia Product and Process of Mak- 
ing the Same. Thomas S8. Curtis, Hunting- 
ton Park, Calif., assignor, by mesne assign- 
ments, to Pacific-Southwest Trust & Savings 
Bank, trustee, Los Angeles, Calif.—1,690,771. 

Process of Making Aluminum Chloride. 
Almer M. McAfee and Gerald I. Roberts, 
Port Arthur, Tex., assignors to Gulf Refin- 
ing Company, Pittsburgh, Pa.—1,690,990. 

Process for Producing Pure Lead Car- 
bonate from Crude Lead Sulphate. René 
Daloze, Uccle, Brussels, Belgium.—1,691,841. 

Cadmium-Plating Bath. Arthur White 
Young and Maurice Emerson Louth, 
Kokomo, Ind., assignors to Udylite Process 
Company, Kokomo, Ind.—1,692,240. 

Production of Nitric Acid from Ammonia. 
Lucien H. Greathouse, Clarendon, Va., as- 
signor to Atmospheric Nitrogen Corpora- 
tion, Syracuse, N. Y.—1,692,298. 

Manufacture of Hydrochloric Acid. Edson 
R. Wolcott, Los Angeles, Calif., assignor, 
by mesne assignments, to the Texas Com- 
pany, New York, N. Y.—1,691,452. 

Process for the Manufacture of Sulphate 
of Aluminum. Louis Gabriel Patrouilleau, 
Paris, France, assignor to Société Alumine 
et Dérivés, Paris, France.—1,692,692. 

Manufacture of Hydrogen. Frank C. 
Blake, deceased, Wilmington, Del., by Rob- 
erta L. Blake, administratrix, Wilmington, 
Del., assignor to Lazote, Inc., Wilmington, 
Del.—1,692,811. 

Method of Making Hydrogen Chloride and 
Sodium Sulphate. Charles S. Benjamin, 
East Orange, N. J., assignor to General 
Chemical Company, New York, N. Y.-- 
1,693,217. 

Production of Sulphur Dioxide and Hydro- 





gen. Charles H. MacDowell, Chicago, II1., 
and Herbert H. Myers, Pittsburgh, Pa., 
assignors to Armour Fertilizer Works, Chi- 
cago, Ill.—1,693,244. 
Chemical Enginering Processes 
and Equipment 
Method of Making Ceramic Articles. 
Donald W. Ross and James M. Lambie, 
Washington, Pa.—1,690,208. 


Method and Apparatus for Producing Sus- 
pensions. Frederick John Edwin China, 
Esher, England.—1,690,669. 

Process of Treating Liquids. 
well, Los Angeles, Calif., 
Celite Company, Los 
1,691,266. 

Means for Separating Associated Liquids. 
Charles W. McKibben, Houston, Tex.— 
1,691,578. 

Process of Producing Emulsions or Dis- 
persions. Lester Kirschbraun, Chicago, IIL., 
and Harold L. Levin, Passaic, N. J.; said 
Levin assignor to the Flintkote Company, 
Boston, Mass.—1,691,765-8. 


Lyle Cald- 
assignor to the 
Angeles, Calif. 


Process for Performing Chemical Reac- 
tions. Charles W. Mortimer, Brooklyn, 
N. Y. Heat exchange system.—1,691,903. 


Process of Treating Vegetable Oils. Alex- 
ander Schwarcman, Buffalo, N. Y., assignor 
to Spencer Kellogg and Sons, Inc., Buffalo, 
N. Y¥.—1,692,226. 

Method and Device for Discharging Chlo- 
rine from Tank Cars. William B. Leach, 
Jr., Niagara Falls, N. Y., assignor to The 
Mathieson Alkali Works, New York, N. Y.— 
1,692,847. 

Process of Neutralizing the Alkalinity of 
Water. Alfred H. White, Ann Arbor, Mich. 
—1,693,065-6. 

Process of Preparing Natural Zeolites. 
Martin F. Newman, Oakmont, Pa., assignor 
to Wm. B. Scaife & Sons Company, Oak- 
mont, Pa.—1,693,284. 

Heat Exchanger. Charles B. Grady, West 
Orange, N. J.—1,690,108. 

Separation of Liquids. Henry Selby 
Hele-Shaw and Albert Beale, London, Eng- 
land.—1,690,537. 

Pulverizing Mill. Louis C. Bonnot, Louis- 
ville, Ohio, assignor to the Bonnot Company, 
Canton, Ohio.—1,690,712 

Welding Apparatus. William P. Ship- 
man, Pittsburgh, Pa., assignor to Blaw- 
Knox Company, Pittsburgh, Pa.—1,691,501 

Enameling Furnace. Randal E. Talley, 
Irwin, Pa.—1,692,060. 

Electric Furnace. Jacob Weintz, Cleve- 
land, Ohio, assignor to the Strong, Carlisle 





& Hammond Company, Cleveland, Ohio. 
1,692,478-9. 
Centrifugal Disintegrator for Liquids 


William Spencer Bowen, Westfield, N. J.— 
1,692,617. 

Crushing, Grinding, 
chine. Swinfen Bramley-Moore, 
Plains, N. Y.—1,692,884. 

Pumping and Metering Apparatu 
Thomas A. Banning, Jr., Wilmette, Il 


and Refining Ma- 
Whit 


assignor to Atmos- 1,692,921. 
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Control of Government Employees 
Patents Discussed 


ONTROL of inventions or dis- 
coveries patented by employees of 
the government under the present laws 
was the subject of an important con- 
ference by the Directors of Industrial 
Research meeting in Washington on 
December 11. This conference was 
held especially to consider the influence 
upon industry of recent congressional 
legislation affecting the rights for 
commercial exploitation now available 
to government employees. Speakers at 
this conference included Thomas E. 
Robertson, Commissioner of Patents; 
Karl Fenning, chairman of the National 
Committee on Patent Legislation; F. S. 
Holbrook, representing the director of 
the Bureau of Standards; Colonel J. I. 
McMullen, patent advisor to the assist- 
ant secretary of war; and R. S. Mc- 
Bride, of the staff of Chem. & Met. 
The congressional act of April 30, 
1928, which has changed somewhat 
the patent situation provides that gov- 
ernment employees can procure a 
patent without fee, giving the govern- 
ment only shop rights, whenever such 
invention is certified by the head of the 
department or independent bureau as 
“used or liable to be used in the public 
interest.” This in effect, the confer- 
ence was told, gives all commercial 
rights to patentable results of govern- 
ment research to the individual research 
man. It was explained that the law 
was drafted or enacted in part in order 
to encourage government research by 
giving the employees the possibility or 
profit from the patent resulting. An- 
other object sought by the government 
officials who advocated the law was the 
insuring of shop rights to the govern- 
ment in all such inventions, and pre- 
cluding the development of further 
claims by government employees for 
rovalties on developments made by them 
n connection with their official duties. 


Ar THE close of the discussion sev- 
“eral of the research executives 
d corporation patent counsel present 
ited that they felt that the new law 
is still more ambiguous in its sig- 
ficance than the old. They based this 
nelusion upon the fact that those who 
had studied the act most intimately 
appeared to differ radically in their 
‘inion as to the circumstances under 


which the individual inventor might 
obtain full and exclusive commercial 
rights to the research results obtained 
from studies in which he was primarily 
engaged as a government employee. 

A number of the important court 
cases, including decisions of the Su- 
preme Court of the United States, were 
cited to show that the government 
employee is at present regarded by the 
courts as having the same relation to 
his employer, the United States gov- 
ernment, as does any commercial em- 
ployee to the corporation which employs 
him. On this basis it was explained 
by Mr. Fenning that there should log- 
ically be several different classes ot 
cases, depending upon whether the 
patent resulted from work specifically 
assigned to the inventor as a part of 
his official duty, whether it resulted 
indirectly from this employment but 
applied directly to his bureau’s in- 
terests, or whether it lay in some field 
entirely foreign to his official employ- 
ment. He cited that in the three cases 
named there would be three different 
situations prevailing were the inventor 
in commercial employment. 


ECOGNIZING the serious import 
of these interpretations, Commis- 
sioner Robertson and Mr. Fenning 
joined in urging that the research 
executives appoint a committee of in- 
vestigation to determine whether some 
remedial legislation, or some modified 
official policy was required in order to 
protect the interest of industry. Par- 
ticularly it was pointed out that industry 
would, under the present circumstances, 
perhaps be prevented from full co- 
operation with the government bureaus. 
Especially, it was explained by some of 
the industrial executives present, they 
could under the present conditions prob- 
ably not safely make any revelation of 
their secret information to government 
men if those men were to be permitted 
to take private patents on results of 
investigation which might be the indi- 
rect consequence of having access to 
this confidential information. A num- 
ber of instances were cited in which 
this complication had resulted or might 
have resulted under the present law. 
It was also brought out that at the 
present time there is such a diversity 


in patent practice between, for example, 
the Bureau of Standards, the Depart- 
ment of Agriculture, and the War and 
Navy Departments, that methods which 
are apparently satisfactory in one case 
are not adequate for the protection of 
either the government or the co-operat- 
ing co-operations in other parts of the 
government service. There was con- 
siderable difference of opinion evident 
as to whether a uniform practice was 
feasible, or whether the research bu- 
reaus should be regarded as upon one 
basis, and the bureaus having military 
or general governmental functions upon 


another basis. 
a 


A.I.Ch.E. Elects Officers for 
Ensuing Year 


HE annual meeting of the American 

Institute of Chemical Engineers 
was held at the Chemists Club, New 
York, on December 3 and Decem- 
ber 6. At the evening session on 
December 3, A. W. Berresford, presi- 
dent of American Engineering Coun- 
cil, gave a description of the work of 
the council. During the business ses- 
sions, the reports of various committees 
were submitted. This inciuded the 
report of the committee which can- 
vassed the ballot for the election of 
officers. 

That committee reported the election 
of the following officers: A. H. White, 
president; J. C. Olsen, vice-president; 
H. C. Parmelee, secretary; M. H. 
Ittner, treasurer; and David Wesson, 
auditor. Directors elected for three 
years were: W. L. Badger, C. R. 
Downs, L. V. Redman, and F. W. 
Willard. 





Shipment of Ammonia from 
Hopewell Plant 


Under date of December 4, a report 
from Richmond stated that two car- 
loads of liquid ammonia had _ been 
shipped from the plant at Hopewell, 
Va., of the Atmospheric Nitrogen 
Co., and orders for fifty-seven more 
cars will be filled shortly. 

One of these cars was shipped to the 
F. S. Royster Guano Co., of Norfolk. 
and the other had not been routed when 
the report was given. Production in 
the first unit of the plant, which has 
been almost completed, will be gradu- 
ally increased until the maximum is 
reached. 
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Wide Range of Exhibits for 
Chemical Show 


Twelfth Exposition of Chemical Industries 


Will Open On May 6 


HE Twelfth Exposition of Chemi- 

cal Industries will be held at Grand 
Central Palace, New York, throughout 
the week beginning May 6, 1929. The 
Exposition of Chemical Industries has 
been a factor in the development of the 
chemical industries of this country. It 
brings together among its exhibits be- 
tween 350 and 450 exhibitors displaying 
their products, which include the varied 
types of chemical engineering equipment 
and processes, and special machinery as 
used in the various industries. It em- 
braces in this wide range of exhibits 
products such as apparatus for precise 
measurement of pressure, volume, flow, 
temperature, time ; laboratory apparatus, 
supplies, chemicals, etc.; the raw mate- 
rials used in the chemical industries, the 
chemicals, dyestuffs, technical materials, 
and chemical products which are applied 
in the industries and arts. 


HERE will be in the exposition 

special sections for laboratory 
equipment, a Southern Section, and a 
Canadian Section, where in the first case 
the raw materials suitable for develop- 
ment and manufacture as well as the 
developed and awaiting development 
water powers will be shown. 

In these special sections the commu- 
nities located near or at the resources 
for which financial and industrial de- 
velopment is desired make headquarters, 
displaying maps graphic charts showing 
why a factory should be located there to 
utilize the raw materials they show; 
railroad companies and State govern- 
ments are also among these exhibitors 
and in consequence of these exhibits in 
years past, have brought to their local- 


ities plants which have created big 
industries and brought other related 
businesses. 


The value of such exhibits both from 
the standpoint of the equipment maker 
and the equipment user is more pro- 
nounced when it is considered that the 
chemical process industries more rapidly 
than most others find it necessary to 
replace equipment. This is due to obso- 
lescence, chemical corrosion, thermal 
breakage, and mechanical wear and tear, 
and a rather general policy has been 
adopted in the American industries of 
amortizing the investments in operat- 
ing equipment in eight to ten years. A 
conservative estimate was recently made 
that these industries spend over one 
hundred and fifty million dollars a year 
for modernizing and replacements. 

Furthermore the steady gain in pro 
duction of chemicals makes each suc- 
ceeding exposition more valuable as a 
meeting ground for displaying the prog- 
ress which the industry has made. In 
a study of the chemical industry made 
during June last, a banking company in 
New York found that the American 
Chemical Industry favored by its large 


domestic market, has grown to be the 
largest in the world with an annual pro- 
duction of $2,278,000,000. This growth 
is attributed to the more numerous and 
prosperous population and the rapid ex- 
pansion of industries in which chemicals 
are used. The United States is not 
independent of the products of other 
countries and while it is the second 
largest exporter in the world, it is also 
the largest importer, and its imports are 
increasing. 


SECTION for materials handling 

equipment will give an opportunity 
to display all improvements in such 
equipment. In view of the fact that 
large-scale operations in American in- 
dustries has been made possible by the 
greater use of machinery and _labor- 
saving equipment, this section promises 
to attract wide interest. 

The student’s course of lectures which 
has been an institution in the past ex- 
positions will be repeated again. These 
lectures by authorities in their work are 
divided into two groups; one for ele- 
mentary students where an extensive 
knowledge has not been gained and the 
other an advanced course for senior and 
graduate students. These courses have 
been well attended and many colleges 
give credit to the students for work 
done which is tabulated and graded at 
the exposition by Dr. W. T. Read, pro- 
fessor of chemistry from Texas Tech- 
nological College and a member of the 
exposition advisory committee who is 
in charge of the course. 

Special consideration has been given 
to the methods of packing and shipping 
the products produced by the chemical 
industries. While some plants make 
their own peculiar packaging material, 
the majority purchase from firms who 
specialize in the manufacture of these 
commodities. These firms have devoted 
much research and expense in producing 





CALENDAR 


AMERICAN ASSOCIATION FOR THE Ap- 
VANCEMENT OF SCIENCE, convention, New 
York City, Dec. 27, 1928-Jan. 2, 1929. 

AMERICAN SOCIETY FOR STEEL TREATING, 
semi-annual meeting, Los Angeles, January 
14-18 

WESTERN MeErtAL Coneoress, Los Angeles, 
Calif., January 14-18. 

AMERICAN CERAMIC Society, 31st annual 
convention, together with AMERICAN CERA- 
mic Exposition, Chicago, Feb. 4-9, 1929. 

AMERICAN CHEMICAL Socrety, 77th 


meeting, Columbus, Ohio, April 29-May 3, 
1929 
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TWELFTH EXPOSITION OF CHEMICAL IN- 
pustriges, Grand Central Palace, New 
York, May 6-11, 1929. 

AMERICAN ELECTROCHEMICAL SOCIETY, 


spring meeting, Toronto, May 27-29, 1929, 
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the best variety of container for the 
products for which they propose them. 
To give these firms an opportunity to 
present their products a special section 
for containers, packaging and shipping 
equipment was instituted in the exposi- 
tion some years ago, and at the coming 
exposition there will be shown such 
automatic machines as fill bottles, bags, 
cartons, pails, barrels, etc., and there 
will be found labeling machinery and all 
types of container and machines to make 
or assemble these containers. 
snlitaimeallpagniinls 
Naval Stores Corporation 
in Liquidation 

LIQUIDATION of the Naval Stores 

Export Corporation is being carried 
out as rapidly as possible. The corpo- 
ration, which was organized under the 
Webb-Pomerene act early in 1923, will 
go out of existence December 31. The 
business of the corporation will be 
taken over by the Gillican-Chipley Com- 
pany, New Orleans, which has handled 
practically all of the trade for some time. 

Stock in the Naval Stores Export 
Corporation was held by the associated 
concerns on the basis of their propor- 
tionate production. The stockholders 
were, for the most part, concerns oper- 
ating in the Southwest and producing 
turpentine and rosin from wood. Pro- 
duction of wood naval stores in that 
section has been diminishing for sev- 
eral years and with it have diminished, 
or disappeared, the holdings of many 
operators in the export organization. 
In consequence, the remaining stock- 
holders decided to liquidate the corpo- 
ration before the opening of another 
season. 

a we 
Production of Xylose on a 
Semi-Commercial Scale 


HE Alabama Polytechnic Institute 


and the University of Alabama, 
co-operating through the Alabama 
Industrial Development Board, have 


arranged to work with the Bureau of 
Standards in the erection and operation 
of a small factory in which experiments 
can be made on the recovery of xylose 
from cotton-seed bran and peanut 
shells, on a semi-commercial scale. The 
plant is now under construction by the 
Federal Phosphorus Company at Annis- 
ton, Alabama. Xylose at present is a 
rare sugar, selling for about $100.00 per 
pound, but possessing properties which 
ought to make it a desirable material for 
use in the food, textile, and leather 
industries. 
salud 


Goodyear Will Build Tire 
Plant in Alabama 


Goodyear Tire and Rubber Company 
will construct a tire plant at Gasden 
Ala., the first unit of which will have 
a capacity of 5,000 tires per day, ac 
cording to announcement by Cliftor 
Slusser, vice-president of the compan) 

The new plant will be the first con 
structed in the South by any of tl 
major tire manufacturers. The init! 
unit will employ about 1,800 men. 
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NEws FROM WASHINGTON 


By Paul Wooton 


Washington Correspondent of Chem. & Met. 





HEN THE domestic chemical in- 

dustry makes its appearance be- 
fore the committees of Congress at this 
session it is assured a particularly sym- 
pathetic reception. The industry stood 
before these committees when the 1922 
tariff was in the making and asked for 
enough protection to make it possible to 
build up a permanent industry. 

The legislators realize that the indus- 
try has made a great record in volume 
of production and excellence of product. 
As the industry grew in strength prices 
fell correspondingly. With it all there 
has been no slackening of competition. 
Practically all products that can be pro- 
duced in quantity have been cheaper be- 
hind the tariff wall than they have been 
outside of it. It is recognized in Con- 
gress that the development of the 
chemical industry under the act of 1922 
constitutes the best example the advo- 
cates of the protective policy can offer. 
The building of a great industry in so 
short a time unaccompanied by exces- 
sive prices is held by some to be 
one of the principal reasons for the 
dwindling of the opposition to this form 
of aid to domestic activities. 

An evidence that the industry has 
done its part is had in the changed at- 
titude of textile manufacturers. There 
is no evidence that there will be any 
general opposition to the continuance 
of the dye schedules, or even to in- 
creases covering the special colors which 
still are produced largely abroad. 


PPOSITION is reaching Wash- 

ington to the effect that three days 
is not sufficient time for the hearings 
on the chemical schedule. The schedule 
devoted to chemicals, oils and paints is 
the first one to be taken up. The hear- 
ings will be held Jan. 7, 8, and 9 be- 
fore a sub-committee of the Ways and 
Means Committee, of which Repre- 
sentative Lindley H. Hadley, of 
Washington, is chairman. The other 
members are Representative Aldrich, of 
Rhode Island, and Representative Faust 
of Missouri. In this connection it is 
pointed out that Missouri is the only 
State representative on the sub-com- 
mittee which has an important chemi- 
cal industry. All chemicals on the free 
list also will come before this same sub- 
committee during the course of the free 
list hearings which will be held Feb. 20, 
21. and 22. 

When the hearings begin the sub- 
committee will have before it a sum- 
mary of information prepared at the 
US. Tariff Commission on each 
in portant chemical affected. These 
stinmaries will give information as to 
duction, uses, prices and the extent 
mports and exports. In addition, it 
expected that a large number of 
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special memoranda will be prepared ac- 
quainting the members of the committee 
with various phases of the current 
situation surrounding the items where a 
change is under consideration. The 
commission also will submit information 
on reclassification and competitive con- 
ditions surrounding various of the 
items. On the articles that have been 
considered under the flexible provisions 
of the 1922 act there is a large amount 
of cost data available. There also will 
be suggestions as to the compensatory 
duties which wiil have to be fixed as 
a result of changes in the rate on the 
principal commodity. 

It is known to be the desire of the 
committee and of many of the majority 
leaders to disturb as few rates as pos- 
sible. On the other hand, the majority 
members are prepared to recommend 
higher rates for those chemical products 
which are meeting severe competition 
under the existing act. Disodium phos- 
phate is an example. There will be 
increased demand in the consideration 
of the next tariff for duties that will 
stimulate research. In the chemical 
field, it is suggested, this policy could 
be applied to pharmaceuticals, to syn- 
thetic petroleum products and to syn- 
thetic cellulose products. 


T IS expected that determined effort 

will be made to secure more adequate 
tariff treatment of the synthetic ali- 
phatic organic compounds. This branch 
of chemical manufacture has been de- 
veloped in this country largely since the 
enactment of the present law and the 
United States now leads the world in 
this branch of the business. In fact, 
the United States occupies a position in 
aliphatic organic chemistry comparable 
to that Germany occupied before the 
war in aromatic chemistry. Develop- 
ments now under way in the United 
States indicate a continued expansion 
and an effort will be made to stimulate 
this trend by providing duties intended 
to aid such activities. 

Paragraph two of the present act af- 
forded protection to various aliphatic 
organic compounds, which at that time 
were laboratory curiosities. Some of 
these now are being produced on an 
extensive scale and provide striking 
examples of the amount of stimulation 
which an adequate tariff gives an indus- 
try. An example of this is had in the 
manufacture of ethylene glycol. An 
illustration of one of the difficulties of 
tariff making is had in providing for a 
commodity such as cresylic acid. In the 
present bill cresylic acid of a certain 
boiling point is dutiable. If the boil- 
ing point is lower it comes in duty free. 

One of the most active questions 
which will have to be determined in 
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the revision of the tariff is the basis of 
valuation of dyes and other coal tar 
products. In the present act the Ameri- 
can selling price is taken as a basis for 
the assessment of ad valorem duties, if 
the article is produced in the United 
States. Although there were adminis- 
trative complications at first in the 
handling of this form of valuation, they 
gradually were ironed out. There is 
every reason to believe that this policy 
will be continued for dyes and coal tar 
products. 


OMMERCE reports are to be ex- 

tended to cover domestic trends and 
developments of the chemical industry, 
a service similar to that being carried 
on as regards foreign countries. It is 
proposed to gradually expand the scope 
of this undertaking to include methods 
and costs of distribution, new uses and 
byproduct utilization, simplification and 
standarization, surveys of sources 
and availability of raw materials, and 
statistics of stock, production, and con- 
sumption by geographical groups and 
industries within the United States. For 
this purpose, reorganization has been 
made within the staff of the Chemical 
Division, Bureau of Foreign and Do- 
mestic Commerce, J. W. Wizeman being 
placed in charge of the new work. Mr. 
Wizeman formerly dealt with heavy 
chemicals and fertilizers which are now 
handled by H. O. Moraw and E. C. 
Taylor respectively. 

The President under authority of the 
flexible provisions of the Tariff Act 
on November 16, issued a proclamation 
increasing the duty on potassium per- 
manganate by 50 per cent, the maxi- 
mum increase allowed. The prevailing 
rate on the commodity is 4c. a lb. The 
new rate, effective 30 days from the 
signing of the proclamation will be 6c. 
a lb. Germany is the chief competing 
country in the potassium permanganate 
industry. 


HE Bureau of Prohibition has been 

on a sounder organization and finan- 
cial basis” in the last fiscal year than 
ever before, according to the annual 
report of the Commissioner of Prohibi- 
tion, Dr. J. M. Doran, which was sub- 
mitted to the Secretary of the Treasury 
December 8. 

The report stated that each industrial 
alcohol plant was allotted a fixed quota 
of the total alcohol to be produced, with 
a provision that only 40 per cent of their 
total quota for the year could be pro- 
duced during the first six months of 
the calendar year of 1928, provided that 
legitimate industries did not require an 
excess of that quantity. This program 
has been of great benefit to the alcohol 
industry and the trade by preventing an 
overproduction of alcohol. 

During the fiscal year ended June 30, 
1928, there were 308 dealcoholizing 
plants in operation compared with 342 
such plants in operation during the pre- 
ceding year. There were 128,999,805 
gallons of cereal beverages produced 
during the past year, a decrease of 
6,852,567 gallons over the quantity pro- 
duced during the preceding year. 








French Chemical Industry Finds 
Prospects Favorable 


Contract Orders Are Replacing Hand-to-Mouth 
Buying of Recent Years 


From Our Paris Correspondent 


GENERAL OUTLOOK on 
France’s commercial balance re- 
veals that the chemical industry is 


prospering with prospects favorable for 
the future. Contract buying in chemi- 
cals has increased and the stabilization 
of the franc has done away with the 
hand-to-mouth buying which was prom- 
inent in recent years. 

The iron and steel industries are now 
showing profits. This is in marked 
contrast with conditions immediately 
after the war when the Lorrain steel 
works were restored to France and the 
Sarre steel works nearly doubled the 
French output with no market to take 
up the increased production. 

On the other hand, the textile in- 
dustry has been moving at a slower 
pace. Demand for dyes and dyeing 
materials has fallen off. The Franco- 
German agreement on coloring matters 
came to end last August and these may 
now be imported into France without 
a special license. An entente was made 
however between the French and Ger- 
man concerns (the French Kuhmann- 
Saint Denis group and the German I. G. 
group) to share the home and foreign 
markets. The end of the official agree- 
ment has, however, brought down the 
price of several coloring matters such 
as chromium black which has gone down 
from 30 Fr. francs to 20 Fr. francs a 
kilo. The Swiss chemical industry 
still trades actively on the French mar- 
ket but the Swiss indigo synthetic pro- 
duction has had to slow down. There 
is a demand for British alzarines and 
similar products, coloring matters used 
for the dyeing of acetate silk and rubber, 
and products used qs accelerators for 
vulcanization. The home industry now 
supplies all the home needs for per- 
manganate of potassium (about 2,500 
qm at 10 Fr. francs a kilo). Bi- 
chromates, on the contrary, have to be 
partiaily imported, mostly from Great 
Britain and Germany. Both countries 
are making strenuous efforts to recon- 
quer this partially lost market. 


“J EATHER WEEK” was recently 

held in Paris with great success 
and clearly demonstrated the steady 
progress made since the war. In ten 
years the consumption of raw hides and 
leathers has increased by 224,000 qm: 
exports have also increased, fine leathers 
and semi-fine leathers by 34 per cent, 
manufactured leather goods by almost 
50 per cent. During the last decade 
exports in the shoe manufacturing trade 
have risen from 14,000 qm to 22,800 
qm, and it is estimated that the actual 
total output is about 60 million pairs 
yearly. In order to supply this big de- 


mand the heavy leather tanning indus- 
At 


try has been increased considerably. 





present its present output is roughly 33 
per cent higher than it was in prewar 
days. In short exports in the leather 
trade reached a total of 5 billion Fr. 
francs in 1927 and imports during the 
same period 3 billion 400.000 Fr. francs. 

In the tanning industry chromium 
salts are frequently used. Chrome 
leather when worked leaves a large 
quantity of chips and cuts and re- 
search is being made to find a profitable 
use for them. A new German patent 
recently taken consists in the treatment 
of these cuts by boiling water mixed 
with magnesia, the result giving a clear 
glue of little viscosity, but so far no 
serviceable device has been found to re- 
cover the chromium salts of these cuts. 
As most of the chromium salts supplied 
in France are imported the recovery 
of chromium has its importance in the 
home economy. 


URING the World War bromine 

works had to be built in France, 
exports being stopped. One of the 
bromine works was built in the South 
of France and another in Tunisia. The 
latter used the waters of salt lakes 
containing up to 6 kilo. of bromine per 
cubic meter, producing about 2 tons per 
day. To day these Tunisian works do 
not produce bromine industrially as its 
cost price is too high to be remunera- 
tive. They are kept in working order 
though, but purely for home defence 
purposes. On the contrary the bromine 
works built in the South of France near 
the Berre lake and belonging to the 
Société Alais Froges Camargue show 
activity. The mother liquors of salt are 
used giving a yearly output of 120 tons 
of bromine but this quantity is insuf- 
ficient for home needs and in 1926 30 
tons of bromine and 27 tons of bromides 
were imported from Germany. New 
bromine works have been erected in the 
vicinity of the potash mines of Alsace. 
These works use sylvinite i.e. a mixture 
of chloride of potassium and sodium as 
extracted from the mining pits. The 
quantity of bromine contained in these 
salts depends entirely and varies accord- 
ingly on the lay of the mine, but an 
average 0.1 per cent of bromine may 
be expected. In order to obtain highly 
graded chloride of potassium, sylvinite 
is treated by a boiling hot salt saturated 
solution in which chloride of potassium 
dissolves while chloride of sodium, al- 
most as soluble whether heated or not, 
drops and separates. The latter is then 
removed and the dissolution left is made 
to crystallize giving high graded potas- 
sium chloride yielding mother liquors 
containing 3.8 grams of bromine per 
liter. These mother liquors are treated 
in the Kubierschky apparatus at a tem- 


perature of 75 deg. C. which releases 
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bromine through the action of chlorine 
leaving only a bromine residue of 0.5 
grams. After this treatment the 
mother liquors are neutralized by an 
addition of hyposulphite of sodium and 
caustic soda; they are then used for 
making new concentrated chloride. 
About 80 cubic meters of mother 
liquors may thus be treated daily, yield- 
ing about 200 kilos of bromine con- 
taining 0.2 per cent of chlorine. As 
three works now use the aforesaid 
process it may be said that the daily 
output is 600 kilos and the yearly out- 
put 180 tons. Added to the 120 tons 
supplied by the Alais Froges Camargue 
Co. these 180 tons make a total of 300 
tons exceeding by about 100 tons the 
home needs which do not reach 200 tons 
yearly. We may add that the bromine 
output of the potassium mines could be 
notably increased if all mother liquors 
yielded by the purifying of sylvinite 
were used but so far this is not the 
case. Should this be done in the near 
future however there might be slight 
competition with the world suppliers of 
bromine, America and Germany, though 
these nations’ output is considerably 
larger each of them producing about 
1,360 tons yearly. 





Plasticity Symposium To Be 
Held at Lafayette 


HE third Plasticity Symposium to 

be held at the Gayley Chemical and 
Metallurgical Laboratories of Lafayette 
College, is scheduled for December 17- 
18. The symposium will be held under 
the joint auspices of the Lehigh Valley 
section of the American Chemical So- 
ciety and the Research ‘Committee of 
Lafayette College. Dr. Markus Reiner 
of the Department of Public Works, 
Jerusalem, Palestine, will be the guest 
speaker. Other speakers will include 
William M. Lewis and Eugene C. Bing- 
ham of Lafayette, D. R. Wiggam, Her- 
cules Powder Co., W. P. Davey, Penn- 
sylvania State College, S. E. Sheppard 
and R. C. Houck, Eastman Kodak Co., 
E. O. Kraemer and D. V. Gregory, 
E. I. du Pont de Nemours Co., S. B. 
Stone, College of the City of New York, 
and G. S. Haslam and L. B. Grady, 
Jr., New Jersey Zinc Co. 





Butane and Propane Find 
Wider Markets 


$5 UTANE and propane, petroleum 
byproducts formerly wasted for 
lack of a market are now coming into 
wide use for the enrichment of city gas 
according to the Secretary of Com- 
merce in his annual report to the Presi- 
dent. The report states that one gas 
plant is using butane alone in the daily 
production of 1,500,000 cu.ft. of car- 
bureted water gas. Coincident with the 
work of the Bureau of Mines in this 
connection, the Bureau of Standards is 
studying the design of gas burners to 
be used with butane and propane with 
a view toward efficiency, capacity, and 
safety for domestic purposes. 
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Chemical Engineering Featured in 
German Expositions 


Materials of Construction, Lacquers, Lubricants, and 
Fuels Given Special Emphasis 


From Our Berlin Correspondent 


URING the past Fall technical 

circles around Berlin were stimu- 
lated by several important conventions, 
especially the International Aeronautic 
Exposition in October and the Inter- 
national Automotive Exposition in No- 
vember. To the chemical engineer and 
metallurgist opportunity was strikingly 
offered here to see large-scale testimony 
on their developments which could in 
the last analysis be termed successful. 

In this immediate connection the 
factors of interest were above all the 
materials of construction, their protec- 
tion through the agency of lacquers 
and other coatings, lubricants and fuels 
and, indirectly, methods of production 
control and measurements. 

Beginning with the Krupp Works at 
Essen one notes especially their new 
high-test steels for bearings and aero- 
nautic construction, and their nitrifying 
process which produces at once an 
extreme surface hardness and high 
malleability in engine steels. 

Light metals occupied a conspicuous 
position in the expositions, as might be 
expected. From the firm Metallbank, 
Frankfurt, were to be seen a number 
of castings of “Silumin,” an aluminum 
alloy containing about 13 per cent of 
silicon and valued for its light weight, 
high tenacity, and workability when 
heated. The metal “Elektron” produced 
by the I. G. Farbenindustrie has also 
proved its worth in place of high-grade 
steels for automotive purposes; it is a 
very workable and light magnesium 
alloy. The aluminum alloys of the 
Vereinigten Leichtmetallwerke, Bonn, 
knowra as “Lautal,” “Skeleron,” and 
“Construktal” and employed for mini- 
mizing dead weight in constructions, 
are now joined by the new “Alautal.” 
This consists of the first-named light 
teel with a thin coating of pure alumi- 
num applied to it. Possessing great 
strength, a low specific gravity (2.75), 
and high chemical resistance, it is said 
to retain its aluminum coating firmly, 
however thinly applied. 


NJ OVEL treatments of wood, es- 
LN pecially for aeronautic service, 
have also attained prominence. The 
me “Caivet” is used to designate a 
rtain thin pliable birch board treated 
ith casein and which was used in the 
cord flights of Heinkel, Byrd and de 
nedo. Especially interesting is the 
ccessful attempt to combine wood 
th metals. This has been done by 
Bisco-Sperrplatten company at 
rlin, which coats wood on one or 
h sides with sheets of copper, alu- 
num, iron electron, or the other light 
vs. The problem of intimately 
ting the two elements is solved by 
'd casein glues, of which a number 


of durable varieties are manufactured 
by various firms. 

The “Masa”-process, owned jointly 
by the A.E.G. and the I.G., was re- 
corded here in the October issue 
(p. 645). At the current expositions 
the actual commercial application oi 
these products was much in evidence, 
so that, should economic factors~ be 
favorable, a further considerable spread 
in their use may be expected. 

Another product of the A.E.G. is the 
new “Noratex,”’ manufactured by com- 
bining cotton fabric and _ synthetic 
phenol-formaldehyde resin. This mate- 
rial, due to its noise-reducing proper- 
ties, is extensively manufactured into 
pinions and gears, the other unit in the 
drive consisting of some very hard 
metal. The Taroslan Company’s “Tur- 
bax” belongs to the same class, being 
used in automotive construction and 
textile machinery. 


I ACQUERS for protective coating 
were in especial evidence. The 
“Viscoloid” lacquer process (nitro- 


cellulose) of Dr. Albrecht, Mainz, pro- 
duces a coating which is exceptional 
for its mechanical resistance. Likewise 
the nitrocellulose ‘“Glasso” lacquers 
made by the Glasiturwerke, Hamburg, 
possess great resistance toward gaso- 
line, benzol, alkaline and soap solu- 
tions, and the atmosphere. Among the 
numerous other products of this class 
may be mentioned the nitro-lacquer 
made for the past three years by the L.G. 
Although automotive fuels and lubri- 
cants are of less concern to American 
readers than here, the well-known anti- 
knock compound “Motyl” is of some 
chemical interest. Consisting of ferric 
carbonyl, Fe(CO)s, it has recently been 
offered to the public in the form of 
capsules which can be added to gasoline 
by the motorist whenever necessary. 
Testing and measuring equipment of 
the most diverse kinds were another 
incidental feature of these expositions. 
All in all, it is gratifying to the tech- 
nologist to view in tangible array such 
instructive evidence of his successful 
contributions to major industries. 





Nitrate of Soda Research 
Awards Announced 


NNOUNCEMENT of the Chilean 

Nitrate of Soda Research Awards 
for nitrogen investigation was made on 
November 22 at the annual banquet of 
the American Society of Agronomy in 
Washington. Four internationally 
known scientists, three in the United 
States and one in Canada, were chosen 
for the honor. They are: Dr. Jacob 
G. Lipman, Dean of Agriculture at 
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Rutgers College and Director of the 
New Jersey Agricultural Experiment 
Station. Dr. T. L. Lyon, Professor of 
Soil Technology at Cornell University. 
Dr. Edwin Broun Fred, Professor .of 
Agricultural Bacteriology at the Uni- 
versity of Wisconsin. Dr. Frank 
Thomas Shutt, Dominion Chemist of 
Canada. 

These men are the first to share in 
an annual fund of $5,000 which the 
Chilean Nitrate of Soda Educational 
Bureau made available one year ago. 
The agronomy society sponsored the 
project and the selections were made 
by a committee of that organization. 





Edgar Fahs Smith Memorial 
Meeting Held 


N TUESDAY, December 4, the 

University of Pennsylvania held 
a meeting in memory of Dr. Edgar 
Fahs Smith. Friends and admirers of 
the doctor gathered in the Irvine Audi- 
torium. The very fruitful scientific 
career of Dr. Smith was outlined by 
Dr. Francis X. Dercum, President of 
the American Philosophical Society, re- 
ferring, in particular, to the early days 
of 1877 and the founding of the Quiz- 
masters’ Organization. Colonel M. T. 
Bogert reviewed the epoch-making re- 
searches of Dr. Smith, emphasizing that 
by far the largest number of investiga- 
tions and publications were along elec- 
trochemical and electro-analytical lines. 
The final address was by the provost 
and president of the university, Dr. 
Josiah Harman Penniman. He com- 
mented fittingly on the many outstand- 
ing and notable accomplishments by Dr. 
Smith as a teacher and friend of the 
student body. 





Decline in Production of 
Lime in 1927 


HE Department of Commerce an- 

nounces that according to data col- 
lected at the biennial census of manufac- 
tures taken in 1928, the establishments 
engaged primarily in the production of 
lime in 1927 reported a total output 
valued at $41,587,458, a decrease of 18 
per cent as compared with $50,736,499 
reported for 1925, the last preceding 
census year. The quantities and values 
of the principal products for 1927 and 
1925, are as follows: 


Production of Lime 1925-1927 


1927 1925 
Total value ..$41,587,458 $50,736,499 
Quicklime: 
i hia wae eeree 2,287,177 2,608,582 
WEE. vou 04.45 cee $20,919,127 $26,310,559 
Hydrated lime: 
ne bHeone haa We 1,461,654 1,453,600 
We ‘was taeda $14,055,374 $15,539,371 
Agricultural lime: 
nn ts oad a wee ae 257,395 (1) 
EE ceucchon bs $1,247,820 (1) 
Limestone sold as such: 
Te acadsene ots 760,958 4,081,828 
. rrr 33,105,521 $4,809,404 
Other products, value 
- tetneakeneuwe $2,259,616 $4,077,195 


1/ Not reported separately. 
2/ Road material, lime marl, lime putty, 
poultry grit, plaster, screenings, etc. 
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McGraw-Hill Erects Building 
in Chicago 
YIGNALIZING the rapid develop- 

ment of its publishing operations, 
the McGraw-Hill Publishing Company 
is having erected for it in Chicago a 
building to bear its name and for the 
first time is placing there a resident 
vice-president as head of its Chicago 
interests. The building is now in course 
of erection at 520 North Michigan Ave- 
nue, two block north of the Wrigley 
Building in a rapidly developing new 
business center and will house all the 
McGraw-Hill interests centering in 
Chicago. The resident vice-president 
will be Edward J. Mehren, a native 
Chicagoan, who has been with the 
McGraw-Hill organization in New York 
for 22 years in editorial and publishing 
capacities. 

These moves are a logical result ot 
the rapid expansion of the company’s 
activities in Chicago. It now publishes 
there four papers, “The Magazine of 
Business,” “Factory and _ Industrial 
Managément,” “System,” and “Harvard 
Business Review,” the latter published 
for the Harvard University School of 
Business Administration. A fifth Mag- 
azine, “Industrial Engineering,” will 
shortly. be transferred from New York 
to Chicago. 

Edward J. Mehren, the resident vice- 
president, was born in Chicago and 
educated at the University of Illinois. 
After a short period of service in the 
civil engineering corps of the Burling 
ton and St. Paul railroads, he became 
associate editor of Engineering Record, 
and in succession, editor of that paper, 
editor of Engineering News-Record, 
vice-president in charge of publication 
of four of the company’s magazines. 
and, finally, vice-president and editorial 
director, in charge of editorial work of 
all its properties. Recently. he was ap 
pointed editor of The Magazine of Busi- 
ness and will continue that responsibility 
as well as the resident vice-presidency 


——— 


Chemical Analvsis Used 
to Grade Cottonseed 
NEW method of grading cottonseed 


by chemical analysis has been de- 
veloped by G. S. Meloy, marketing 
specialist of the Bureau of Agricultural 
Economics The old standard was 
hased on the average value of seed as 
determined for various producing areas 
As oil and protein content may vary as 
much as 25 to 50 per cent and kernel 
content from 45 to 65 per cent, need has 
been felt for a method applicable to sep 
arate consignments giving a price in 
centive to quality production. Oil is the 
most important factor in price deter 
mination. Since the ratio of oil in the 


kernel is in inverse proportion to that 
of protein, the problem would be fairly 
simple if extraction of perfect kernels 
were possible. Under present conditions, 
however, it is necessary to work with 
data obtained from a chemical analysis 
of the entire seed. 








Chemical & Metallurgical Engineering — Vol.35, No.12 





McGraw-Hill Building 
Under Construction in Chicago 


The percentage of oil and of protein 
is easy to determine. Both respond to 
the same market stimuli as animal oils, 
since the protein goes into cattle fodder 
and the oil competes directly with ani- 
mal products. Therefore cottonseed oil 
and protein bear a constant price ratio 
to each other. On this principle Mr. 
Meloy has worked out a grading method 
which is apparently unique. A _ stand- 
ard “oil cake reciprocal” is established 
to represent oil, foreign matter, and 
ammonia, which last is the protein 
equivalent, occurring in any combination 
which will sum up to a standard num- 
ber. Tables are prepared to show the 
premium or deduction for each of these 
three determinants in terms of per cent 
of the price. Thus it is possible to take 
the results of an analysis and read of 
the total deviation from the base price 
at a glance 








News 1n Brief 





THE DOMINION BUREAU OF 
STATISTICS at Ottawa reports a 
production of 66-deg. Bé. sulphuric acid 
in Canada in 1927 of 98,480 tons, 
compared with 108,230 tons in 1926. 
Only six plants in Canada made sul- 
phuric acid in 1927 against eight 
producers in 1926. These concerns 
used 19,377 tons of pyrites and 29,805 
tons of brimstone, while one made 
sulphuric acid from waste smelter gases. 


THE NATIONAL LEAD COM- 
PANY, through its subsidiary, the 
National Pigments & Chemical Com- 


pany, has leased a barytes property at 
E. Portal, Calif., consisting of about 
160 acres. For the development of this 
property, a new corporation has been 
formed known as the National Pig- 
ments Company, with Evans McCarty 


as president ; A. S. Moses, first vice- 
president; J. B. Keister, second vice- 


president, and R. P. Prentys, secretary. 


A NEW COMPANY was recently 
registered in Great Britain under the 
name otf the “Seagoing Factories, Ltd.” 
The company which numbers among its 
directors the officials of existing fer- 
tilizer companies, plans to work the 
fishing grounds off the west and south 
African coasts for the production of 
such fish products as preserved fish, 
fish meal, fish oils and fish fertilizers 
by means of factory ships and auxiliary 
fishing vessels. 


A SHORT TIME AGO the first 
bromine-producing plant in Italy com- 
menced operations. The plant is that 
of the “Societa Italiana del Broma” of 
Rome, which extracts bromine from the 
mother liquors of the largest saltern 
in Italy—that at Margherita di Savoia. 
Present daily production of bromine is 
80-100 kilogs, but this is to be increased 
shortly to 130-150 kilogs. 


A REPORT FROM CANADA says 
that an important source of chromite 
has been discovered west of Armstrong 
station, Ontario. The deposit is in a 
dyke about 700 ft. wide and a mile in 
length. Assays of the ore are said to 
have shown a chromic acid content of 
48 per cent. 


THE NEW YORK SECTION ot 
the American Electrochemical Society 
held its regular fall meeting at the 
Chemists’ Club, November 23. The 
informal round table discussion was led 
by J. E. Harris, of the Bell Telephone 
Laboratories, who described his work 


on “Thermionically Active Filaments 
Used in the Telephone Industry.” Dr. 
Harris traced the early work of 


Edison, Richardson, and De Forest and 
described the development work that 
led to the adoption by the telephone 
industry of filaments covered with coat- 
ings of barium and strontium oxides. 


A REPORT to THE DEPART- 
MENT OF COMMERCE states that a 
British patent has just been issued to 
E. C. R. Marks of London on behali 
ot the Chemische Fabrik Stockhausen 
et Cie., Grefeld, Germany, whereir 
oils, fats or fatty acids or mixture 
thereof are sulphonated in the known 
manner and after removal of the dilute 
acid, the resulting product is mixed 
with water or dilute acids and allowed 
to stand until no further separation 
takes place. A neutral or indifferent 
solvent such as trichloroethylene may 
be added before, during or after the 
sulphonaticn, whereby two layers are 
obtained, one containing the unattacked 
or slightly attacked component and the 
other, sulphuric acid esters. 


PURCHASE BY THE JOHNS 
MANVILLE CORPORATION of the 
assets and entire line of products of t 
Celite Products Company has _ been 
consummated. The Celite Products 
Company controls a deposit of diat 
maceous earth in California. 
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in Chemical Engineering 





CuHarRLEs LALor Burpick has joined 
the du Pont organization as director of 
development for Lazote, Inc., having re- 
signed his position with Guggenheim 
Brothers, and as vice-president and con- 
sulting engineer of the Anglo-Chilean 
Nitrate Corporation. 


Cuar.es P. Devine has been elected 
president of the J. P. Devine Manufac- 
turing Company at Buffalo. He was 
vice-president before the recent death of 
his father, J. P. Devine, whose position 
he now assumes. 


C. W. ScHorrstA.L_, former Chief of 
the Bureau of Standards’ Textile Sec- 
tion, has become director of the Chicago 
laboratory of Marshall Field and Com- 
pany. 





A. H. WHITE 


A. H. Wuire, professor of chemical 
engineering at the University of Michi- 
gan, was elected president of the Amer- 
ican Institute of Chemical Engineers 
for 1929 at its sessions early this month. 
He is successor to E. R. Weidlein, 
lirector of the Mellon Institute. 


H. C. PARMELEE, editorial director of 
the McGraw-Hill Publishing Company 
ind editor-emeritus of Chem. & Met., 

is again been elected secretary of 
the American Institute of Chemical 
Engineers. 


FRANK H. SMITH, of the Lawrence 
Portland Cement Company, was elected 
president of the Portland Cement Asso- 
iation at its 26th annual meeting in 
chicago late in November. 


Luxe H. Sperry, Superintendent of 
he Kenvil, N. J., plant of the Hercules 
‘owder Company, has transferred to 
ie Virginia Cellulose Company to be- 
me manager of activities at Hopewell. 


Francis M. Turner, Jr., is the new 
resident of the Chemical Catalog Com 
any. He succeeds Edward G. Nellis, 


who died last June and. under whom he 
served as vice-president of the firm. He 
has been editor in chief of the firm 
since 1916. 

CLAUDE S. Hupson, who has been 
named chief of the division of chemistry 
of the Hygienic Laboratory of the U. S. 
Public Health Service, was selected to 
receive the Willard Gibbs gold medai 
for 1929 by the Chicago section of the 
American Chemical Society. Dr. Hud- 
son was formerly connected with the 
Department of Agriculture, but has for 
the past several years been in charge of 
certain researches in the carbo-hydroate 
laboratory of the Bureau of Standards. 


L. C. HucGues, until recently in 
charge of operation for the Diamond 
Alkali Company, has been engaged by 
the American Cyanamid Company for 
production work at its Linden, N. J., 
plant. Mr. Hughes did consulting work 
previous to his position at the Diamond 
Alkali Company. 


W. D. Appet, dye expert for the 
Bureau of Standards, is to be head of 
the reorganized textile section, which 
will include work in dyestuffs and allied 
branches now under the chemical divi- 
sion. In his six years with the Bureau 
Mr. Appel has done much research work 
for both departments. 


GRANT B. SHIPLEY, president of the 
Century Wood Preserving Company, 
Pittsburgh, has been appointed a mem- 
ber of the National Committe on Wood 
Utilization of the Department of Com- 
merce. 


Harry McCormack, who for six 
years has been consulting chemical engi- 
neer for the Brunswick-Balke-Collender 
Company, will relinquish this connection 
in January to devote his time to teaching 
at the Armour Institute of Technology 
and to his general consulting practice 
in chemical engineering. 


R. M. Sanrorp, who has been con- 
nected with the Southern Chemical Cot 
ton Company, Chattanooga, Tenn., has 
left this firm and will take up new duties 
early in the coming year. 





RALPH T. GOODWIN 


RaLteu T. Goopwin, chemical engi 
neer in the development department of 
the Standard Oil Company at Bayway., 
N. J., has resigned to become the head 
of a newly formed petroleum division of 
the sales department of the Dorr Com 
pany. Dr. Goodwin's well-known proc 
ess will be marketed jointly by both 
companies. 


Henry E. Srockriscu, until recently 
development engineer at Thomas A. 
Edison Industries, Orange, N. J., has 
resigned to accept a position as develop 
ment engineer with Westinghouse Elec 
tric and Manufacturing Company, at 
East Pittsburgh, Pa. 





> 
OBITUARY 


GeorGE H. Jones, chairman of the 
board of the Standard Oil Company 
of N. J., died in New York on Novem- 
ber 22nd after a protracted illness and 
several operations. Mr. Jones’ career 
was the story of a remarkable rise 
from almost hopeless hardship, over- 
come entirely by his native talents and 
aggressiveness. 


Victor B. FAULKNER, chemical engi- 
neer with the National Aniline & Chem- 
ical Company at Buffalo, died on No- 
vember 15 at his home in that city. 
Connected with his firm since 1919, Mr. 
Faulkner was only 38 years old at the 
time of his death and had won himself 
an enviable technical reputation. 


SABIN VON SocHocky, a native of 
Austria and inventor of luminous 
radium paint, died on November 14, a 
victim of his own invention. He was 
consulting expert for the U. S. Radium 
Corporation, Orange, N. J., and was 
said to have received the poison by 


inhalation. He had already been seri 
ously ill for more than a year at the 
time of his death. 


S. i! JENNINGS, vice president of the 
United States Smelting, Refining and 
Mining Company, died of heart attack 
at his home in New York on November 
19 at the age of 65. He was educated 
at Harvard, Tours and Hannover, and 
was at one time one of the leading 
engineers in South Africa. 


Joun K. Haywoopn, chemist in charge 
of insecticide and fungicide supervision 
for the Federal Food, Drug and Insecti- 
cide Administration, died on November 
30 in Washington at the age of 54. Dr. 
Haywood was a graduate from Cornell 
and soon joined the U. S. Department 
of Agriculture in 1897. 


GeorGce |. KEMMERER, associate pro- 
fessor of chemistry at the University of 
Wisconsin, died on November 18 in his 
50th year. 
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Mf ARKET CONDITIONS 
and PRICE TRENDS 





Domestic Production of Soap Shows 
Upward Trend 


Output in 1927 Exceeded Totals Reported 
for Preceding Census Year 


CCORDING to data collected at the 
biennial census of manufactures 
taken in 1928, the establishments en- 
gaged primarily in the manufacture of 


soap in 1927, including the soap de- 
partments of large slaughtering and 
meat-packing establishments, reported 


products valued at $287,059,935, of 
which amount $241,929,510 was contrib- 
uted by soap and $43,130,425 by other 
products, such as glycerin, perfumery, 
toilet preparations, etc. The total pro- 
duction shows an increase of 3.2 per 
cent in value as compared with $278,- 
273,107 for 1925, the last preceding cen- 
sus year. 

The items which make up the total 
of $241,929,510 for soap made in 1927 
are as follows: Hard soaps, 2,371,645,- 
874 Ib., valued at $207,297,961; 
powder, 497,569,236 Ib., valued at $25,- 


soap 


711,513; special soap articles, valued 
at $2,432,461; liquid, paste, and soft 
soaps and soap stock or soap base, val- 


ued at $6,487,575. 

This industry title covers establish- 
ments engaged primarily in the manu- 
facture of soap and soap products, con- 
sisting chiefly of hard, powdered, soft, 
paste, and liquid soaps, and special soap 
articles. 

The statistics for 1927 
presented in the following tables. The 
figures for 1927 are preliminary and 
subject to such correction as may be 
found necessary after further examina- 
tion of the returns. 


and 1925 are 


N analysis of production figures for 

the different kinds of soap estab- 
lishes that the output of some grades 
has been increasing while other grades 
have been turned out in diminishing 
volume. The general grouping of hard 
has varied somewhat in recent 
census returns. Prior to 1925, the totals 
reported under that heading did not in- 
clude granulated or powdered soap 
whereas the latter has been included in 
the hard soap grouping in the returns 
for 1925 and 1927. According to these 
returns the output of hard soap was 
2,371,645,874 Ib. in 1927 and 2,251,455,- 
045 Ib. in 1925 or a gain of 5.3 per cent 
for the period. 


soaps 


Breaking down hard soaps into its 
subdivisions a gain in volume of about 
one-third is reported for 1927 as com- 


pared with 1925. Soap chips also were 
produced in larger quantities and the 
same holds true for granulated and pow- 
dered soap. Laundry soap, however, has 
failed to keep pace with progress shown 
by the soap industry as a whole and a 
decided falling off in output is found 
between 1925 and 1927. 

Unfavorable balances for 1927 also 
are found in the divisions of soap pow- 





[ Production of Hard Soaps ] 
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ders, cleaners, cleansing powders, etc., 
liquid, soft and paste soaps. The de- 


cline in production of these soaps is ac- 
counted for on the ground of shifting 
consuming demand with a growing pref- 
erence for powdered soap and soap chips. 

In the accompanying graph, produc- 
tion totals for granulated and powdered 
soap are included with those for soap 
powders for the sake of comparison with 
earlier years when such listing was fol- 
lowed by the census figures. 


N interesting feature of the census 
report consists in the statement that 
the average number of wage earners de- 
clined fr6m 15,406 in 1925 to 13,432 in 
1927. This is regarded as evidence of 
the greater mechanization of plants re- 
sulting in a larger output per worker. 
The cost of materials and supplies 
likewise has been of a declining nature 
while the value of finished products 
was enhanced by more than 3 per cent. 
Foreign trade in soap has not made 
much progress in recent years. Export 


shipments of toilet soap in 1926 and 
1927 were larger than those for the pre- 
ceding years but outgoing quantities of 
laundry soap were smaller than the 
totals as reported for 1922 and 1923. 
Exports of other grades of soap also 
declined in 1927 and the total outward 
shipments for all grades of soap in that 
year were 77,407,675 lb. as compared 
with 83,366,581 Ib. in 1926 and 88,819,- 
507 Ib. in 1922. The declining tendency 
of export trade in soap continued into 
the present year as shipments for the 
first nine months of 1928 were 45,169,- 
766 lb. as compared with 58,493,635 Ib. 
in the corresponding period of 1927. 
Importations of soap in the last half 
dozen years have not varied enough in 
volume to show any decided trend. 


Summary for the Soap Industry, 


1927 and 1925 
1927 1925 
Number of establishments 256 272 
Jage earners . 13,432 15,406 
Wages $19,715,931 $18,526,104 


Cost of materials, factory 
supplies, containers for 
products, fuel, and 
purchased power, total. $172,244,130 $184,873,537 
Materials, sung, and 
containers 
Fuel and power 
Value of products 


$168,065,295 * 
$4,178,835 * 
$287,059,935 $278,273, 107 


Value added by manu- 
facture. . $114,815,805 $93,399,570 
Horsepower 62,025 56,687 


*Not reported separately. 


Export of Soap 


Toilet, Laundry, Other 
Lb. Lb. Lb. 
1927 8,185,746 56,230,035 12,991,894 
1926 8,974,695 60,766,610 13,625,276 
1925 6,749,339 55,784,860 13,098,254 
1924 5,376,453 54,276,016 17,724,053 
1923 7,369,539 66,498,491 18,456,371 
1922 7,565,881 67,079,838 14,173,788 
Imports of Soap 
Castile, Toilet, Other, 
Lb. Lb. Lb. 
1927. 2,395,500 1,652,516 1,921,427 
1926. 2,021,096 1,219,148 3,099,924 
1925 1,823,541 1,088,716 2,579,652 
1924. 1,740,562 908,514 1,944,624 
1923. 1,861,576 903,314 2,572,248 
1922. 2,703,888 1,123,670 2,202,398 
Production of Hard Soaps 
Lb. Per Cent of 1919 
1919. 1,836,003,000 100 
1921 1,752, 136,600 95.4 
1923 2,000,340,573 108.9 
1925 2,109, 133,309 114.9 
1927 2,197,715,591 119 


Production of Powdered Soap and Soap Powéers 


Lb. Per Cent of 1919 
1919. 472,610,000 100 
1921. 580,371,000 122.8 
1923. 655,060,628 138.6 
1925. 690,307,866 146 
DG 6G pias eeeine 671,499,519 142 


Domestic Production of Soap By Grades—Census Years 1919-1927 


; Powdered and 
Toilet, Chips, Laundry, Soap Powders, Liouid, Soft. Pasté 
Lb. Lb. Lb. L Lb. Lb 
1927... 444,149,581 372,261,067 1,324,354,727 671,499,519 14,453,652 43,269,014 20,670,4 
1925, 332,934,996 325,042,787 1,370,228,721 690,307,866 22,047,417 61,189,483 30,086,0 
 . = 240,144,347 218,754,320 1,516,282,230 656,060,628 17,8/9,054 4 751, 705 40,584, : 
1921... 197,274,000 144,536,000 1,305,709,000 580,371,000 10,529,000 ,000 19,63!,0 
1919, 179,350,000 181,837,000 1,347,840,000 472,610,000 10,033,000 64 ‘463, EPy osese 
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Air Reduction Co. declared regular puteo Bones ke 
quarterly dividend of 50 cents, payable High mes >- Price Ronse in November —— 
ane oe wae! ; af Stock Nov. 1 Low = Nov. 30 
January 15 to stock of record Decem- 903 59 Air Reduction deanna 7% - 794 84} 
ber 31. 14 74 Ajax Rubber Co.. Pra, Te 83 iT 84 104 
252 146 = Allied Chemical. = reaboqdllys 2254 2523 2243 2413 
‘= 1% Aied Coapiens Bf... 1224 125 122 123 
U. S. Rubber Co. is offering com- 79 $54 Am. Ag. Chemical, oc se s by af 
mon stockholders of record December I 53; Amarionn a, 38 3 37 50} 
21 right to subscribe to additional 170 56 American Li rs 1263 170 1254 170° 
common at $35 in ratio of one share to ‘'8! 864 American Li pf... 140 181 136 18! 
. : 663 39 American Metal 49} 664 49 59 
each share held. Rights expire Jan- 24 13. Am. Rayon Products i73 214 ty 204 
varv 11. 284 11 Am. Solvents & Chemical 195 26% 19 264 
J 54 264 Anglo-Chile Nitrate. 31 374 30 35 
2. N34 at As. Dyeing & Printing 943 112 934 1034 
Devoe & Raynolds Co., Inc., de- 1093 oS Mato... th 93 sot 33 
clared extra dividends of 15 cents each 
- : 244 124 Beacon Oil.......... 20 224 20 21 
on no-par A and B common in addi- 92 70} Beechnut Packing. 78 et aot Hh 
tion to the regular quarterly dividends $Y, cut pen Aad, a 73 80 72 784 
of 60 cents each. Regular quarterly z 4 o 974 81; 94 
dividends of $1.75 each were also de- 36 24 Calif. Petroleum 35 
, ‘ 103 41 Celanese Corp. 594 634 41 44 
clared on the first and second preferred = 112 95 Celanese Corp., pf 100 95 97° 
stocks. All dividends are payable Jan- 634 284 Certainteed 313 324 29 294 
: ’ > 564 45 Chickasha Cotton Oil 50 51 48 503 
uary 2 to stock of record December 21. 2504 = Commercial Solvents 2144 2503 212 238 
orn Products 843 94 833 92 
saints 
683 344 Davison Chemical 59 68 574 64 
The Newport Co., Milwaukee, man- 61 40 Devoe & Raynolds.. 518 59 51 S64 
: » . 120 108 Devoe & Raynolds, pf 113 115 112 
ufacturers of dyes and chemicals, has 503 310 Du Pont 430 503 430 492 
announced a plan of recapitalization '?' 114 Du Pont, 6 pe. db 1184 119 118 1183 
and that $6,500,000 of stock will be 194% 163 Eastman Kodak.......................000.. 180 193 1793 186 
offered to the public. Part of the new " 
: d ' B 238 165 Firestone Tire 171 198 171 198 
capital will be used in expanding the 173 8; Fisk Rubber i 154 aT 143 
company as it has acquired the Acme 83} r yy ae 80. 87| 794 84 
Products Co., De Quincy, La., oper- , os 64 49 45} 474 
eo eters saattheee ale Pet, ae 36] 203 Glidden 27 : : 
ating a wood distillate plant, and it has 108 95° Glidden, pf aii R Zi pti 
gained control of the General Naval 142 71 Gold Dust 103 1374 1014 1354 
Stores Co., a_ selling organization 99% 68} Goodrich Co 784 89 78 86 
through which both Newport and Acme _ 167 118% Houston Oil 134 139 131 131 
Products have been marketing their 146, 1224 Industrial Rayon 142 132 1324 
wood distillates. 20} 13 Int. Ag. Chemical 14 173 14 164 
843 48} Int. Ag. Chemical, pf 783 843 774 82; 
me 864 3. International Paper 533 61} 534 57 
nternational Salt 55 59 52 57} 
Liquid Carbonic Corp. has purchased 254 193 Kelley-Sprinfield 214 25) 19% 244 
a substantial interest in the business ot 26} 174 Lee Rubber & Tire 2 233 191 a 
Dry Ice Corp. of America. Liquid sai i eer 56} 624 554 61 
Carbonic directors also have author- 74 63} Liquid Carbonic et 1244 oT $3, 
ized a ten-year contract with Dry Ice 190 1173 seathdesen Alkali 160 173 158) 168 
for the production and sale to it of mesnpenaemmeae 95 93 
- .- -—- ¢ : . . > 584 294 Nat'l Dist. Products 373 421 
carbonic gas, at such points as may be 3 115" Necional Kent iw i 33 fi 
found to be economical and advanta- 260 1803 New Jersey Zinc. . 2294 243 2274 240 
geous. Dry Ice proposes to build plants 834 583 Ohio Oil 638 834 634 80; 
conecting with the plants of Liquid 954 744 Owens Bottle 83 91] 83 88 
Carbonic at its 16 branches as rapidly 55 ‘i Palmolive Peet ; 
; " e i illips Petroleum 44 53 44 50; 
as the market develops. 300° ©: 210-—~Pittsburgh Plate Glass 283" 290! 263 “i 
; ‘ ee a ener 62 724 62 703 
a 31% 1 ure Oi 263 i4 263 28} 
Published profits of seven chemical a y Se ai + I +4 fe 
companies for the nine months ended 463 17% Sinelair Oil 373 46} 374 434 
Sept. 30 show a combined increase of 8 SF Bnkecd Gil, Cai ati $21 a 3, 
16.01 per cent, compared with the cor- 594 372 Standard Oil, N. J. 47} 594 47 594 
responding period last year. The com- 7 et aoe ae Ay 33 414 354 “1 
panies are Air Reduction, Columbian 77 314 Sun Oil. 62 77 614 6 
Carbon, Commercial Solvents, Hercules .... Swan & Finch. 224 214 214 
Powder, Mathieson Alkali, National 8 104 pen. Seeper & Chemical is 18} 14 171 
Distillers Products and Union Carbide 82) 624 Texas Gull Sulphur. 694 82) 69} 76 
ind Carbon. 25 192 Tidewater Oil Ass 213 244 214 234 
“ = . 450 Tubize Silk 576 
Net profits for the first nine months 638 aint “et and 313 6d 
f 1928 and 1927, as compiled by Ernst 783 "364 nton Gerbils Re 188 2004 
& Ernst, accountants, follow: 120 an United Fiece Dye ‘ahi 120 182 it 
. S. ind. coho. j 
1928 1927 51 22. U. 8. Leather 334 35 304 324 
\ir Reduction Co., Ine... $2,528,166 $2,004,211 34 af (U.S. Rubber 38 3 374 4! 
‘olumbian Car Co...... 2,105,851 1,511,991 1014 72 Vacuum Oil 84] 1014 844 974 
Commercial Sol.,Corp.... 2,099,774 =—1,651,503 ig 60 Vanadium Corp 854 1114 8 102% 
Hercules Powder Co... .. 2,820,112 2,376,366 78 58 Vick Chemical 724 784 72 77% 
Math’son Alk. W., Inc.... 1 eT 1,378,362 20 12. Va.-Ca. Chemical 134 263 134 19} 
Nef. Dit 2708, Cap... eaweae ons 7.092 of 64} 444 Va.-Ca. Chemical, pf. 52 644 52 61 
ene 110 87 Weeeon Oil............ 2c. ese eee | 98 87 98 
BOB ck cccsvteneas $31,054,624 $26,769,946 16 Se WO ans ccacasyateiesdwcnh Gene 114 13 iW 123 
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CONOMIC INFLUENCES 


on production and consumption 


of CHEMICALS 





Production of Chemicals Maintained 
on Active Scale 


Consuming Industries Absorb Larger Quantities Than 
in Corresponding Period Last Year 


HILE there is a tendency on the 

part of consuming industries to 
restrict buying as the end of the year 
approaches so as to keep down inven- 
tories, conditions in general reflect 
larger scale operations than was the 
case a year ago. Steel operations de- 
clined about 5 per cent in November but 
were above the seasonal average. The 
automotive industry also showed a re- 
cession in November as compared with 
preceding months but was more active 
than in November, 1927, Production of 
chemicals followed the general trend but 
offers a decidedly favorable comparison 
with the corresponding period of last 
year not only in the movement from 
producing centers but also in the vol- 
ume of forward business which has 
been placed. 

Recent figures show that production 
of wood distillation chemicals has been 
speeded up. For some months the out- 
put was below the level of consuming 
needs and reserve stocks were drawn 
upon to fill orders. At the end of Janu- 
ary, stocks of acetate of lime were re- 
ported at 17,596,333 Ib. and at the close 
of October they had been reduced to 
3,120,711 Ib. Stocks in Canada at the 
close of October were down to 348,776 
lb. A similar situation existed in the 
case of crude methanol. At the close of 
January, the reserve supply was 1,126,- 
152 gal. which had dwindled to 161,723 
gal. by the end of October. 


HE most recently available figures 

reflecting on productive activities in 
the chemical and chemical-consuming 
industries are for October and the ac- 
companying table offers a for 
comparison of productive activities in 
that month with the preceding month 
and with October of last year. 


basis 


coke industry and piesages a larger sup- 
ply of raw materials for conversion into 
dyes and coal-tar chemicals. Produc- 
tion of chemical wood pulp not only 
showed a substantial gain over Septem- 
ber but was more than 13 per cent 
higher than in October, 1927. Petro- 
leum refining, as measured by the run 
of stills, while falling off somewhat 
from the preceding month was nearly 
11 per cent above the rate maintained 
in October, last year. The automotive 
industry has experienced a moderate 
slackening in activity but offers a very 
favorable comparison with the corre- 
sponding period of last year. Textile 
mills report a gain over last year in 
consumption of wool and the glass trade 
has maintained its increase in output. 


NDUSTRIAL production during 

October, according to the weighted 
index of the Federal Reserve Board, 
after adjustments for seasonal varia- 
tions, remained unchanged from the 
previous month, each being higher than 
at any other time on record. The 
principal gains over a year ago occurred 
in the output of automobiles, rubber 
tires, iron and steel, and cement, brick 
and glass, while a decline from last 
year was registered in the output of 
textiles, lumber and leather. Mineral 
production, after adjustment for sea- 
sonal conditions, showed gains over 
both the previous month and October 
ot last year, the principal increase over 
last year occurring in copper. 

Stocks of commodities held at the end 
of October were higher than at the end 
ot the previous month, but showed a 
decline from a year ago, due to a de- 
crease in stocks of manufactured goods. 
Contrasted with the preceding month, 


Productive Activities in Chemical and Related Industries 


Acetate of Lime 

Methanol, crude 

Methanol, refined 

Sulphuric acid, by superphosphate manufacturers. . 
Byproduct coke 

Tktenleal wood pulp 

Petroleum refining run of stills 

Ethyl! alcohol 

Cottonseed « il, erude 

Cottonseed oil, refined 

Automobiles, passenger cars 

Automobiles, trucks 

Glass containers 

Wool, consumed in textile mills grease equivalent 


Analysis of the above figures reveals 
a favorable condition in the byproduct 


stocks of manufactured goods were 

— -1928—___—__. —1927— 
September October October 
Lb 8,235,004 9,956,891 13,848,820 
Gal 452,750 591,369 692,299 
Gal 355,353 487,384 688,435 
Ton 173,565 198,973 eee 

Ton 3,958,682 4,219,262 3,720,262 
Ton 201,646 228,434 213,472 
Bbl. 79,810,000 79,603,000 71,761,000 
. Gal. 18,613,000 20,685,000 16,584,000 
...- Lb. 126,584,000 280,383,000 268,966,000 
~~ 61,889,000 204,255,000 194,676,000 
.No 358,872 341,705 183,042 
No 56,411 57,113 36,640 
2,322,000 2,389,000 1,969,000 


9, 
51,477,000 49,122,000 


smaller, while materials 


larger. 


raw were 





The general index of unfilled orders 
was slightly lower than for the previous 
month and October of last year. Com- 
pared with September, unfilled orders 
for textiles and transportation equip 
ment were larger but forward business 
on the books of lumber mills declined. 
As compared with a year ago, iron and 
steel and lumber showed larger unfilled 
orders, while textiles declined. 


LOSING its fiscal year on Sep- 

tember 30, the linseed oil industry 
reported that consumption had been the 
largest in the history of the trade. 
Recent demand for oil has shown a 
seasonal decline but it has been demon- 
strated that the growing use for lac- 
quers has not adversely affected the 
outlets for oil and with building opera- 
tions promising to hold up the outlook 
for linseed oil is encouraging. Con- 
sumption of refined cottonseed oi! for 
the first three months of the new fiscal 
year, beginning August 1 amounted to 
1,003,416 bbi. which compares with 997,- 
040 bbl. in the corresponding quarter of 
1927. While the movement of cotton 
seed oil is partially governed by com- 
petitive conditions, the soundness of the 
market is illustrated by the fact that 
there is a natural annual increment in 
consuming demand for oil ana the seed 
supply for this year’s crush is smaller 
than it was for the year which closed on 
July 31. 


ECAUSE it is the largest consumer 

of sulphuric acid and, in addition, 
absorbs large quantities of potash salts, 
nitrates, and other chemicals, conditions 
in the fertilizer trade are of interest 
because of the effect they have on the 
chemical industry as a whole. Sales of 
fertilizer tags in southern states for th: 
first four months of the fertilizer year 
August-December—were 3.2 per 
smaller than for the corresponding pe 
riod of last year. Production of supet 
phosphates also has shown an unfavot1 
able comparison for the period. The 
future position of the cotton and grai! 
markets will have much to do with shap 
ing the market for fertilizers and wit! 
signs pointing to an active first quart: 
in the coming year for business in get 
eral, it is probable that this conditir 
will be reflected to some extent in tl 
fertilizer industry. 

Export trade in chemicals has mai! 
tained an increase over that of a yea! 
ago and in October, shipments to ou 
side markets were valued at $11,733,6°7 
as against $9,988,466 in October, 192 
In the industrial chemical group, Oct 
ber exports showed a gain of near 
$33,000 over the October, 1927 total. 

Imports of chemicals in October we 
valued at $11,765,311 as compared w' 
$12,313,715 for October, last year. 


cent 
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INpexes or ACTIVITY IN 
PRopUCcING AND ConsuMING INDUSTRIES 
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FOREIGN TRADE IN CHEMICALS AND ALLIED PRODUCTS 
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MARKET CONDITIONS and PRICE TRENDS 





Limited Stocks Affect Spot Trading 


in Different Chemicals 


Acetate of Lime, Acetic Acid, Toluol, and 
Solvent Naphtha Offered Sparingly 


HILE contract orders for vari- 
ous chemicals have been placed in 
large volume in recent weeks, the spot 
market for many selections has been 
featured by a small supply in sellers 
hands. Wood distillation chemicals dur- 
ing the year were gradually working 
to a point where surplus holdings were 
called upon to take care of the dis- 
crepancy between production and con- 
sumption. As these surplus stocks 
reached a vanishing point, there was an 
attempt to speed up production but 
earlier reports predicted a preponderance 
of demand over supply for the final 
quarter of the year and these reports 
have been verified. The rayon indus- 
try has been drawing heavily upon acetic 
acid and with a large part of production 
absorbed by contract commitments, the 
spot supply has not been adequate to 
fill consuming needs. Acid manufacture, 
in turn, was held in check by the re- 
stricted operations of producers of ace- 
tate of lime. Acetone and formaldehyde, 
likewise, have been firmly held as a 
result of lessened outputs. The situa- 
tion now is showing improvement as 
production is progressing along broader 
lines and offerings for the first quarter 
of next year promise to be larger. 
N THE contract field, the volume 
of business placed compares very 
favorably with that reported for the 
corresponding period of last year. In 
many cases—and these include such im- 
portant chemicals as soda ash and caus- 
tic soda—the contracting movement has 
been larger than was the case a year 
ago. 


During the last month interest in 
white sal ammoniac was heightened by 
the announcement that leading pro- 
ducers were willing to book orders for 
1929 delivery at 4.60c. per lb. This is 
the lowest price at which this chemical 
has been quoted in the history of the 
trade and reflects not only a reduction 
in producing costs but also the effect of 
competition between domestic and for- 
eign sellers. Last year prices were re- 
duced to a relatively low level in a suc- 
cessful attempt to reduce importations 
and it is evident that domestic producers 
are continuing their efforts to control 
the local market. On the other hand a 
review of Germany’s chemical trade for 
the first half of this year shows that ex- 
ports of sal ammoniac were 13,448 
metric tons as compared with 12,737 
metric tons for the first half of 1927. 
Exports of sal ammoniac from Great 


Britain in 1927 amounted to 4,693 tons 
which represented a material gain over 
the totals for preceding years. For the 
first ten months of the current year, 
however, British exports were only 
3,623 tons as compared with 3,853 tons 
for the corresponding period of 1927. 


HE position of potash salts has been 
clarified by an announcement from 
the distributors of foreign producers. 
This announcement stated that produc- 
tion at the Franco-German potash mines 
has been so geared up during recent 
months that, although America is con- 
suming potash in increasing volume, 
there will be no increases in prices dur- 
ing the current price year, which ends 
next April 30, 1929. 
The prices which are guaranteed 
against a decline up to the end of next 
April are as follows: 


In Bags In Bulk 
Muriate of potash............. $36. 40 $34. 80 
Sulphate of potash............. 47.30 45.70 
Sulphate of potash-magnesia... . 27.25 25.65 
See 21.75 18.75 
Manure salts (20% K20)....... 15.40 12.40 
Kainit (14% KeO)........ 12.50 9.50 
Kainit (12.4% KeO)........... 12.00 9.00 


The sellers stated that they anticipate 
a considerable increase in the tonnage 
of potash used by fertilizer manufac- 
turers and farmers next year. In order 
that a shortage of potash may not be 
created by this increasing demand, which 
would result in violent upward price 
fluctuations, they have made further 
efforts toward stabilizing the market by 
increasing the output of their mines 
abroad. 


They also pointed out that during the 
entire period of 1914-1927 the United 
States used 2,131,643 tons of potash. In 
1919 the consumption was 73,778 tons 
and in 1920 it rose considerably, after 
which year there was a regular yearly 
increase that brought consumption to 
290,000 tons in 1927. 


[Uf ATERIAL gains in the export 
movement of borax as shown in 
the official figures compiled by the 
Department of Commerce have caused 
considerable interest regarding the dis- 
position of this material. According to 
the latest available figures exports of 
borax amounting to $3,227,000 for the 
first ten months of 1928 are 33 per cent 
greater than for the entire year 1927. 
Estimates on the full year 1928 indicate 
nearly a 60 per cent increase over 1927. 


Europe and the Far East are the 
largest consumers of American borax, 


the North Central American and West 
Indies section ranks third, with South 
America fourth. The largest increases 
in the purchases of American borax by 
individual countries for the ten months 
of 1928, are in France 220 per cent to 
$490,482, Germany 81 per cent to 
$730,007, Italy 142 per cent to $87,057, 
Netherlands 9 per cent to $313,301, 
United Kingdom 12 per cent to 
$983,152, China 1,250 per cent to 
$29,142, Hong Kong 400 per cent 
to $7,977, the Philippines 30 per cent to 
$7,287 to $47,740. 


Those of the principal consumers 
whose purchases are less for the ten 
months of 1928 than for the entire year 
1927 are Canada, Brazil, Colombia and 
Japan. However, the estimated total 
for this group for the entire year 1928 
is about equal to 1927 sales. Of par- 
ticular note in the South American 
group is the increase in Bolivia from 
$17 in 1927 to $7,350 for ten months 
of 1928. 


RADING in coal-tar products has 

been checked somewhat by the 
small supply of certain selections. 
Buyers have had difficulty in securing 
prompt shipment of such materials as 
benzol, solvent naphtha, toluol, and 
xylene. Producers of these chemicals 
have been well sold ahead for some 
time and with very little surplus stocks 
on hand, prices for spot material and 
for December shipment are little better 
than nominal. Inquiry for round lots 
of toluol have brought out asking prices 
of 50c. per gal. and even higher figures, 
although the contract quotation is 
quoted as unchanged at 40c. per gal. 
In connection with possible increases 
in production of toluol it is held that a 
sustained higher price level for refined 
products would encourage recovery of 
toluol from crude light oils in larger 
volume than has been the case in the 
past. It, also, is pointed out that 
processes have been developed, some of 
them patented—whereby it is possible 
to increase substantially the yield of 
toluol from a given coke oven without 
increasing the quantity of coal pro- 
cessed. 


A development of importance in 
the market for ammonia was found 
in the announcement that two carloads 
of liquid ammonia had been shipped 
from a southern plant, this representing 
the initial production of an atmospheric 
nitrogen plant at Hopewell, Va. Having 
a new producer into the market has had 
no effect on quotations and producers 
are reported to have sold a good part o! 
production for the coming year. 


Under date of Nov. 16, the President 
issued a proclamation, authorizing 
rise of 50 per cent in the import duts 


on potassium permanganate. This ac 
tion has not yet had any marke 
influence. 
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Steady Price Tone 


Underlies Trading 


in Chemical Products 


[TH contract prices for chemicals, 

covering deliveries over next year, 
well established and with a good part of 
the domestic output sold ahead, the mar- 
ket shows a steady price tone which is 
expected to continue throughout the first 
quarter of the year. The spot market, 
due to inadequate supplies, has de- 
veloped price uncertainties in the case 
of certain selections. 

The scarcity of offerings of toluol for 
prompt shipment has made it impossible 
to establish any definite spot quotation 
and sales are reported to have been 
made at varying price levels with 
50-55c. per gal. apparently representing 
sellers’ views. Solvent naphtha and 
xylol are in a position similar to that 
reported for toluol. Benzol also is well 
sold ahead and the small surplus stocks 
are in firm hands. To remedy this situa- 











Chem. & Met. Weighted Index 
of Chemical Prices 








Base = 100 for 1913-14 
Te PE viedessntdesestoe 112.83 | 
i ee << 0548 ses bee ewe) 113.08 | 
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t Nominal prices were quoted for 
toluol, solvent naphtha, and xylene 
; in the spot market but sales were at | 
higher levels. Boric acid was offered | 
at lower levels with steady values 
for mineral acids and most heavy 
chemicals. Decline in basic car- 
; bonate of lead had most effect in 
' lowering the weighted index number. 























tion it will be necessary to break up 
light oils in larger volume and there 
are indications that this is being done. 

Attention has been called in recent 
months to the fact that the output of 
wood distillation chemicals was running 
behind consuming standards. Latest re- 
ports verify the statement that produc- 
tion has been increased and the situation 
promises to work more in buyers’ favor. 


NNOUNCEMENT has been made 

to the effect that, prior to April 1, 
1929, no changes will be made in exist- 
ing price schedules for muriate of 
potash, sulphate of potash, and other 
natural potash salts produced in Ger- 
many and France. Permanganate of 
potash, however, has been placed in a 
position of advantage through an in- 
crease in import duty from 4c. per Ib. 
to 6c. per Ib. It is not probable that 
quotations will reflect the full advance 
of 2c. per Ib. in the duty as this would 
encourage competition from foreign 
producers. The higher duty, however, 
will become a price factor as soon as 
stocks of imported material held here 
become depleted, and it is logical to 
anticipate a rise of possibly lc. per Ib. 
in asking prices for the domestic 
product. Chlorate of potash may be in- 
cluded among the potash products for 
which higher prices will rule during the 
coming year. The market has been 
under the control of imported chlorate 
for some time and opposition from 


gradually diminishing may become al- 
together negligible. 


HILE the position of refined cot- 
tonseed oil did not change ma- 
terially during the month, the crude 
market was higher and this had much 
to do with bringing about a higher 
weighted index number. Consumption 
of refined oil has been along generous 
lines and prices for the next few months 
will be influenced to considerable ex- 
tent by the volume of consuming trade. 
Taking the last fiscal year as a basis, 
annual requirements of linseed oil are 
running around 100,000,000 gal. This 
will necessitate larger importations of 
flaxseed and places more dependence on | 
the present Argentine crop. It is also 
pointed out that cake prices have been 
high, thus lowering production cost for 
oil; and cake prices may be expected to 
decline before the end of the first 
quarter of next year and thus reflect 
adversely on prices for oil. 





ee ____ ________ ______ _. sy 


Chem. & Met. Weighted Index 
of Prices for Oils and Fats 
Base = 100 for 1913-14 


Te PEE nb cdcevccaroercese 124.16 
BD TEED ne ecvcccwenacosees 123.60 
SPORE, BUT cececococeces 128.30 
DOGS, BOSS .wccecccesces 128.94 





Under the leadership of crude cot- 
| tonseed oil the weighted index num- | 
| ber for olis and fats moved upward 
| during the month. Linseed oil ad- 
| vanced in price but later receded and 

closed the month unchanged. China 
| wood oil reached lower levels and 
| the same was true for oleo oils. Tal- 
| low and animal fats showed little 
| change. 
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( URRENT PRICES 
in the NEW YORK MARKET | 


For Chemicals, Oils and Allied Products 





The following prices refer to round lots in the New 


York Market. 


Where it is the trade custom to sell f.o.b. 


works, quotations are given on that basis and are so 


designated. 


Industrial Chemicals 


Prices are corrected to December 15. 
































Current Price | Last Month Last Year 
Acetone, drums ... Ib. ($0.14 -$0.15 [$0.14 -$0.15 ($0.12 -$0.13 
Acid, acetic, 28%, bbl. .....cwt.| 3.88 - 4.03) 3.88 —- 4.03 | 3.38 - 3.63 
Borie, bbi Ib. | .06)- .07 | .06j- .07| .083-  .08) 
Citric, ke Ib. 4- .47 4- 7 -444- .45 
Formie, bbl... . am t= .12 a? «a -M- .92 
Gallic, tech., bb! Ib. 50 - .55 50- .55 = “ae 
Hydrofluorie 30% carb... .Ib. .06 - .07 .06- .07 .06- .07 
Lactic, 44%, tech., light, bbl. Ib 12- .12§) .12 - .12g) .13§- .14 
22%. tech . light, bbl... Ib 053 06 053- .06 -063- .07 
Muriatic, 18°, tanks ewt 85 - .90 .85- .90 85 - .90 
Nitric, 36°, carboys. Ib. 05 —- .053;) .05—- .053) .05- .05$ 
Oleum, tanks, wks. ton |18.00 -20 18.00 -~20.00 |18.00- 20.00 
Oxalic, crystals, bbl. Ib. li - ta) .00 — 60RD LG 
Phosphoric, tech., ¢ ‘bys. lb 084 - 09 08} 09 08)- .09 
Sulphuric, 60°, tanks. ton |11.00 -11.50 | 11.00 -11.50 |10.50 -11.00 
Tannic, tech., bbl Ib. 35- .40 -35- .4@ | .35- .40 
Tartaric, powd.. bbl. . Ib. | ..378- .38 378- .38) .%- .37 
Tungstic, bb! Ib. 1.00 1.20 | 1.00 - 1.20 1.00 - 1.20 
Alcohol, ethyl, 190 v’f., bbl. : | 2.68)- 2.71 | 2.68}- 2.71 | 3.75 - 4.00 
Aleohol, Butyl, dr bb. .183- = .19 18} 19 = wae 
Denatured, 190 proof | 
No. | special dr... gal. | aa 48 ol 48 - 
No. 5, 188 proof, dr.. gal 48 -.... 48 ar wae Me accns 
Alum, ammonia, lump, bbl. . Ib Osi-— .04 03;- 04 O3}- .04 
Chrome, bbl Ib .054- .05) 054- .05) .054- .06 
Potash, lump, bbl. . Ib. | 02}- 034 .02}- 034 .O2j- .034 
Aluminum sulphate, com., | 
wt.) 1.40 - 1.45 1.40 - 1.45 1.40 —- 1.45 
Iron free, bg owt.) 2.00 - 2.10 | 2.00 — 2.10 | 2.00 - 2.10 
Aqua ammonia, 26°, drums.. Ib. 034- .04/ .033 04 | 03 - .04 
Ammonia, anhydrous, cyl Ib ee 133 fe 12 - 13 
Ammonium carbonate, powd. 
tech, casks. . . Ib. 2- .13 | 2- .13) 10j- .14 
Sulphate, wks....~ .....cwt.| 2.40 -...... 2.40 - 2 4 - ; 
Amylacetate tecl)., drums. al. | 1.75 - 2.00 | 1.75 - 2.00 | 1.75 - 2.00 
Antimony Oxide, bbl b. 103- . 10) 2- .123 .15- .1%6 
Arsenic, white, powd., bbl. . . Ib. 04- .04 04- .043 04- .04) 
Red, powd., kegs. Ib. 09 - 10 09 - .10 0%- .10 
Barium carbonate, bb! ton (57.50 -60.00 (57.50 -60.00 |50.00 -52.00 
Chioride, bbl... ton (64.00 -70.00 63.00 -70.00 (56.00 -—58.00 
Nitrate, cask... Ib. 07;- .08 .07;- .08 08 —- .08) 
Blane fixe, dry, bbl Ib. .033- .04 .034- .04 04 - .04 
Bleaching ponder, f.0.b., wks., 
drums. ewt.| 2.00 —- 2.10 | 2.00 - 2.10 | 2.00 - 2.10 
ax, “Db. 02}- .03 .023- .03 04- .04) 
Bromine, cs. , Ib. 45- .47 45 - .47 45- .47 
Caleium acetate, bags. . eunee owt.) 4.50 -...... ee Me cannes ae 
Arsenate, eR ona .063- .07 -06}- .07 .07 - .08 
Carbide dru . Ib. 05 - .06 .05- .06 05 - .06 
Chloride, fused, dr., wke...ton |20.00 - |20.00 - 21.00 - 
Phosphate, b 1. Ib. .07 - .07§) .07 - .07§) .07 - .07% 
Carbon bisulphide, drums. . . Ib. 05- .06 .05- .06 .054- .06 
Tetrachloride drums Ib. 06} .07 .063- .07 .064- .07 
Chiorine, liquid, tanks, wks. . Ib. 03 - .033; .03 - .03)/ .0343- .043 
Cylinders... Ib. | .05- .08| .05- .08| .05)- 08 
Cobalt oxide, cana. Ib. 2.10 - 2.20 | 2.10 — 2.20 | 2.10 - 2.25 
Copperas, bes, Lob. wks....ton (16.00 -17.00 |16.00- 17.00 14.00 -17.00 
ag oe bb). . Ib. | W- .074) .17 = 078) 1.17 - «=.1%8 
bbl Ib, | .49- .50/) .49- .50 .49- .50 
Sulphate, bbl. -ewt.| 5.50 - 5.60 | 5.50 - 5.70 | 5.00 - 5.10 
of tartar, bb! Ib | .274- .28 | -273- .28 27 - .28 
Diethylene glycol, dr. Ib. G- .0§ -W- .15 .15 - 20 
Epsom salt, dom., tech., bbl.ewt.| 1.75 - 2.15 1 1.75 - 2.00 | 1.75 - 2.00 
Imp., tech., bags. owt.) 1.15 - $1.25] 8.15 - 1.25 | 1.15 - 1.25 
Ethy acetate, drums.. gal. | 0.03 -...... De ieee 
Formaldehyde, 40%, bbi. Ib. .093 - 10 0% - 10 08}- .09 
Furfural, dr.. Bm | .- Wy .15- .17] 1S - 
Fusel oil, y drums. gal. | 1 30- %.40 1.30- 1.40) 1 - 1.40 
Refi gal. | 2.50 - 3.00 | 2.50 - 3.00 | 2.50 - 3.00 
Glaubers call, bags. ewt.| 1.10 - 1.20 | 1.10 - 1.20] 1.00 - 1.10 
Glycerine, o.p., drums, extra.lb. | .14- 15 -4- 15 .2144- .22 
Lead: 
White, basic carbonate, | 
dry, casks ' 083 - | .08%- 09 - 
Whi basic sulphate, eck.lb. | .074- | .073- .08}- 
Red, sck as . eee .10 - 
Lead acetate, whitecrys,bbhib. | .13- .139) .13 - .134) .13 - 1134 
arsenate, powd., bbl. . . Ib. 13- 14 .13- 14 W2- .13 
Lime, chem., bulk... . ton 8.50 - ..| 8.50 - ge -'Seee 
Litharge, pwd., csk... Ib. .08}- YY [ae .09 - 
Lithopone ¥ Ib. -05)- .06 .05}- .06 .059- .063 
Magnesium carb., tech., bags.!b. 063- .07 064- .07 .07)- .08 
Methanol, 95%, dr... gal. se Pace ane Me Scegeds . 7 ee 
97%, dr eal 55 - .55 - .55 - “e 
N’okel salt, double, bbi » 10 -"'. 103) 10 -"".00j) {10 - .10 
Single, bb! Ib 104 W im- =. Tt 108- ij 





Current Price | Last Month | Last Year 









































Orange mineral, cek.........Ib. |g0.112-......|$0.18- '$0.112-... 
Phosphorus, red, cases... ... lb. .62- .65 .62- .65| .62- .65 
Wes GMB. ov ccccccess Ib. 32- .33 3a- .34| .32- .33 
Potassium bichromate, casks.Ib. .084- .08)) .08)- .08]) .08}- .08) 
Carbonate,80-85% c eale. oer Ib | .05%- .06/ .05$- .06| .05]- .06 
Chkiorate, powd.... . .. Ib. -063- .07 -063- .07 -083- .09 
Ss. indwhos 6 us -52- .55 a? a> oe 
OE SS Se b. .083- .09 .08}- .09 -083- .0Y 
Hydroxide(c popetasioes. Ib. 07 073) .073- .073) .073- .073 
Muriate, 80% bgs.. ..ton [36.40 -... 36.40 -... |36. 40 a 
EE ck cc cnawes Ib. .06 - .064) .06- .063) .06- .072 
Permanganate, drums... . . Ib. -146- .163) .15 - .16) .15— .16 
Prussiate, yellow, casks... Ib. .1%- .20 .194- .20 -1- .19 
Sal ammoniac, white, casks. . Ib. -046- .05 .047- .05| .05- .055 
eae ewt.| .90- .95 90 - .95| .9- .95 
Salt cake, bulk............. ton [14.00 -17.00 [14.00 ~-17.00 |17.00 -19.00 
Soda ash, jane, 58%, bags, 
ees adn wa Ske ane owt.) 1.32 - 1.32 - fh er 
idee ewes gk er ee Ps ee 
Soda, caustic, 76%, solid, 
rums, contract........ owt.| 2.80 - 3.00 | 2.80 - 3.00 | 3.00 - 3.10 
Acetate, works, bbl... . . . . Ib. -05)- .06 .05}- .063) .04}-— .05 
Bicarbonate, bbl.......... ewt.| 2.00 — 2.25 | 2.00 —- 2.25 | 2.00 — 2.25 
Bichromate, c ee | .07 — 073) .07 - .073) .06%- .063 
Bisulphate, bulk.. ..ton | 3.00 - 3.50 | 3.00 - 3.50 | 3.00 - 3.50 
Bisulphite, bbl.......... Ib. -033- .033 -033- .033) .03j- .04 
Chlorate, kegs........... Ib. -05}- .06 “Ost .06 -063- .063 
Shloride, DE he dre eaciule ton |12.00 -14.75 |12.00— 14.75 [12.00 -14.00 
anide, conn, ee Ib. -18- .22 .18- .22 1 - .22 
woride, bbl............. ‘ 083- .094| .083- .093| .08%- .09 
Hypomulphite, BRB icc cced Ib. | 2.50 - 3.00 | 2.50 - 3.00 2.50 - 3.00 
DS, GR. cccuveccces BUGS Bete Pescass 2.15 - xk fo 
Nitrite, cube, , Ib. -073- .08 .073- .08 -08- .08 
Phosphate, dibasic, ‘bbl... Ib. 03 — .03) .03 - .0u .034- .03 
Prussiate, yel. drums.. _—* -I- .12 -l4- = .12 -12- .123 
Silicate (30°, drums) ‘ . 75 - 1.15 75 - 1.15 75 - 1.15 
Sulphide, fused, * tna b 023- .034 -.023- .03 .03)- .04 
Sulphite, erys., bbl...... . Ib. 023- .03 | .02}- .03| :02)- .03 
Strontium nitrate, bbl.. Ib. 09 - .093) .09- .093| .09 - .09% 
— ur, ruse at mine, bulk.ton [18.00 -...... Se Pesence Se sceane 
hloride, d oe pe pi Ib. -04- .05 .04- .05 .05 — .053 
Dioxide, den shavkeutenth Ib. .09- .10 .09 - .10 098 - .10 
8 Soa. ewt.| 2.70 — 3.00 | 2.70 — 3.00 | 2.70 - 3.00 
Tin biehloride, bbl... Ib. . eee . ee “Se 
ML. ~cttcewiwbeed Ib. . 56 ct MP asiek Ue Menkes 
Cc rystals, See > . 384-.. . eee ae See 
Zine chloride, gran., bbl... . . Ib. -063- .0623 .063- .062) .063- .063 
Carbonate, bbl........... - -10- .1b | .10-— .104 -10- .11 
Cyanide, dr.......... - .40- «41 -40- .41 .40- .41 
Ei lh ARES, * Ib. -.082- .09 -08- .09 09 - .10 
Zine oxide, lead free, bag. . |b. y ee RO eee . ee 
lead sulphate, bags.....Ib. 06}- -06/-. .. [_ ee 
Sulphate, bbl ewt.| 2.75 - 3.00 | 2.75 - 3.00 | 2 75 - 3.00 
Oils and Fats 
Current Price | Last Month Last Year 
Castor oil, No. 3, bbl....... Ib. w. 1a. $0.13 $0.12 -$0.13 |$0. Hs ~$0. 133 
Chinawood oil, bbl... .. a s Sams ocee , ere ~~ eee 
Coconut oil, Ceylon, tanks, 
RE lp Oye AP REE Ib. -08}-...... 08}-.... 5 ere 
Corn oil crude, tanks, 
eS arr Ms ade Miesko core 
Cottenseed oil, erude (f.0.b. 
mill), tanks............ ‘ -084-..... .07}-.. .084-...... 
oil, raw, a) lots, bb1.Ib. , fer |. . oe eee 
Palm, Lagos, ¢ SD anierea«s Ib. ' tan" . Sa . 
Niger, ey eae ware Ib Saree Me. daces — Nee 
Palm Kernel, bbl.. Ib. Ob —. ce. a" weees . [ao 
Peanut oil, crude, tanks(mill) Ib. GU admin t 2 eee 5 eS 
Ra oil, refined, bbl. gal. 82- .84 8&8 - .90 .85 - 
Soya bean tank (f.0.b. Coast) Ib. A ase . eee P| er 
Sulpbur (olive foots), bbl... . Ib. - 103-... . ae *eeeune 
, Newfoundland, bbl gal. .65 - .67 65 - .67 -63 - .65 
Menhaden, light pressed,bbl. gal. 60 - .61 -60 - .61 -60- .62 
Crude, tanks(f.o.b. factory) gal. Se ~ rer MT Message 
Whale, crude, tanks ‘ J. 78 - .73 - ‘ 
Grease, yellow, loose.. fb. nr eseden “Tot P cee 
Oleo stearine. Ib. | . 103- sd tees af oe 
Red oil, distilled, d.p. bbl... Ib. .094- .099) .093- .09) 093- .0% 
Tallow, extra, loose... Ib. | cas owe | 08; - a \ Sees 
Coal-Tar Products 
Current Price | Last Month Last Year 





Alphacnaphthol, crude, bbl. .Ib. /|$0. ‘3 - -$0. ‘ 


Ib. 8 
Alpha-naphthylamine, bbl... Ib. ao 0 
Aniline oil, drums, extra... . . Ib. -4g- 15 
Aniline salts, bbl . . Ib. .24- .25 
Anthracene. 80%, drums Ib. 4 - 45 | 


$0.60 -$0.65 |$0.60 -$0.62 
.80- . -85 - 


85 -90 
2- -35- .36 
144-205 -15- .16 
.244- .25 -24- .25 
60- .65 60- .65 
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Current Price | Last Month Last Year 
Benzaldeh ao. CRP. dr... . Ib, 1.15 — 1.25] 1.15 = 0.35 | 1.15 - 1.25 
Bensidine b Ib. 65 - .70 65 - .70 20- .72 
Benzoic acid, U. S Y. kegs... Ib. 57 - .60 -57 - .60 58 - .60 
Benzyl chloride, tech, dr Ib. .25- .26 .25 - .25- .26 
Benzol, 90%, tanks, works... gal. .23- .25 >; ae .24- .25 
Beta-naphthol, tech., drums. Ib. .22- .24 .22- .24 -22- .24 
Cresol, . dr b. -14- .17 -4- .17 -1- .20 
Cuaee acid, 97%, dr., wks. gal 723- .75 23- .75 -61- .62 
Diethylaniline, dr.......... ‘ 55- .58 -55- .58 58 - .60 
Dinitrophenol, bbl... ..... . . Ib. 30 - .32 30- .31 31- .35 
Dee, -wetehenaaee— -17- .18 -17- .18 -17- .18 
oT 8 ¢ aa g .28- .30 -28- .30 -2- .30 
iashamieerine, SE b. 43- .45 43 - .45 -45- .47 
os onan dune aio Ib. -60- .6 -60- .63 -63 - .65 
Naphthalene, flake, bbl... .. lb. .05- .06 .05- .06 .044- .05 
Nitrobenzene, dr........... Ib. 09 - .10 .09- .10 .09 - .10 
Para-nitraniline, bbl........ Ib. a «ae 55- .56 .52- .53 
ee oe Ib. .28- .32 .28- .32 .28- .32 
Phenol, U drums neenee Ib. 13- .144 13- .14 a? 
Pierie acid, Spb.” mabe Dm | .- .. Ol .B- :21 B- 2 
Pyridine, a otehee lb. 1.35 - 1.50 | 1.35 - 1.50 | 3.00 -...... 
5 ESky Ib. 44- 145 -44- .45 47 - . 
Resorcinal, tech, kegs... .... Ib. 1.30 - 1.35 | 1.30 -— 1.35 | 1.30 - 1.40 
Salicylic acid, tech. onl Ib. .0- .32 -30- .32 -- .32 
Sivas seaothe, , Wow, vtanks.al. w- .35 cee ee 
Tolidine, bbl. . Ib. .86- .9 .86- .90 9 - .% 
Toluene, tanks, ‘works...... gal. 50 - 0 -. - Tm 
Xylene, com., tanks gal. .30- .35 - .35 -3%6- .40 
Miscellaneous 
Current Price | Last Month Last Year 
Barytes, grd., white, bbl.. $23.00-$25.00 |$23.00-$25.00 | $23, fe 6s. " 
Casein, tech, bbl... . 164 ~«.'17 -163-_ .17 W- 
ae clay, dom.,f.o.b. mine ton |10.00 -20.00 |10.00 -20.00 |10.00 -20. oo 
ty eas, black (wks.). >. 074- .08 .073- .08 .063- .07 
Prussian blue, bbl... ... .. —< oe 3t- .33 33- .34 
Ultramine blue, bbi.... ib 08 - .35 08 - .35 08 - .35 
Chrome green, bbl... .... .Ib. .27- .27- .30 .27- .30 
Carmine red, tins........ . Ib. 5.25 - 5.50 | 5.25 - 5.50 | 5.50 - 5.75 
Para toner..... Ib. 60 - .70 .60- .70 ae? . 
Vermilion, English, bbl... . Ib. 1.80 - 1.85 | 1.80 - 1.85 | 1.80 - 1.85 
Chrome yellow, C. < _ bbl. Ib. 154- .16 -153- .16 W- 18 
Feldspar, No. | (f.o.b. N. C.)ton | 5.75 - 7.00 | 5.75 - 7.00 | 5.75 - 7.00 
ag ite, " lon, chy bbl. Ib. 08 - .08 ~ .08)3) .08- .09 
Gum -_ ‘ongo, bags... . . Ib. 073- .08 -073- .08 09:- .10 
Manila, bags.............Ib. iS- .180) .05- .46) .18- .%8 
Damar, Batavia, cases... . Ib. -22- .B ame «le 2- .28 
Kauri, No. | cases........ Ib. -48- .53 4 - .53 o- 
Kieselguhr (io.b.N N. Y.)....ton |50.00 -55.00 |50.00 -55.00 |50.00 -55.00 
Magnesite, calc............. n ‘ere WEP Mcscced 44.00 -...... 
Pumice stone, lump, bbl... . . Ib. 05- .07 .05- .08 .05- .07 
Imported, casks.......... b. 03- .40 03 - .40 .03 - .35 
eI... ob. vs coca coc Oe Oyccss. Gt Wiccoce 5 eae 
OS eae . gal. a Qrasses . eee oe Segnua ° 
Shellac, orange, fine, bags... Ib. cg eee . 7 ae 59 - .6) 
Bleached, bonedry, bags.. . Ib. .56- .60 60 - .66 62 - .65 
Tp Rs Sake bea ons Ib. 46- .47 .47 - | .39 > .56 
Sesatenn 4 (f.0.b. Vt), bags..ton |10.00 -12.00 |10.00 -12.00 (16.00 -12.00 
Talc, 200 mesh (f.0.b. Vt.)...ton | 9.50 - tae : ae 
300 mesh (f.0.b. Ga.).....ton | 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 
225 mesh (f.o.b. N. Y.)....ton [13.75 - Sic ccenseeeee Meecet 






































Won, Begheery, Os aoe. ....Ib. |$0.31 -$0 32 |$0.31 -$0.32 |$0.22 -$0 26 
Beeswax veel. [4b 42] 4D 42 48-45 
Candelilia, Ol ebpebe Ib. re ee re ae 
Carnauba, No. |, bags....lb. | .46- .48 46 - .48 .62 - .63 
Paraffine, crude 
105-110 m.p........ Ib 04} 05' O4- .05| O53- .06 
Ferro-Alloys 
Cyrent Price | Last Month Last Year 
Ferrotitanium, 15-10% ...ton |$200.00- .}$200.00-. . $200. 00- 
Ferromanganese, 78- 3%. .-ton | 105.00-..... 105 00-.. 90.00-.. 
Spiegeleisen, 19-21%... .... ton SE Ks ws 32.00-..... 33.00-35.00 
Ferrosilicon, Cs ae te A EMEP ccd MEAs e08 -ovvanee 
Ferrotungsten, a, 80%. vba ee 95- .98 95- .98 95- .98 
Ferro-uranium, 3 50%. oe ‘ 4.50-. .50-, 
Ferrovanadium, 50-40%, i 3.15- 3.75, 3.15- 3.75] 3.15- 3.75 
Non-Ferrous Metals 
Current Price | Last Month Last Year 
Copper, electrolytic......... Ib. |$0.16 —. ..../$0. 15% -..... $0. 13$-...... 
Aluminum, 96-99%... ....... Ib. .24- .% .24- .% .2- .26 
Antimony, Chin. and Jap... .Ib. eee ee a ee 
OS 8 ee Os Ib. 35 -. 7. pee ae eee 
Monel metal, blocks... .... . Ib. ' er .26- .28 32- .33 
Tin, 5-ton lots, Straits... .. .Ib. , fay 7 Le EM ccvces 
Lead, New York, -- nena me Pe vase Ce Mi vxss 7’ (a 
Zine, New York, spot....... “rt ae 2 GOP Mi ccces 
Silver, commercial.......... os. i t eee a. eee 
ER oc iaé cs Gx ua die lb. 70 - .80 10- .0) .60-..... 
——. ton lots.. ae - Saree ® Cee 1.865 —- 2.10 
pa jap . -Ib. 2.50 - 2.50 - tO ere 
a ingots, 99%... Ib. 85 - 1.10 .65 - 1.10 75 - .80 
Platinum, ref.............. oz. | 76 00- 76.50) 76.00- 76. - , 
a Ee oz. | 42.00- 46.00) 42.00— 46.00) 52.00-53.00 
Mercury, flask..........- 75 Ib. |122.00-...... 123. 00- SM estece 
Tungsten powder. Ib. $.00>" 0.00 8.te= 8.081 BiGiH.. cece 
Ores and Semi-finished Products 
Current Price | Last Month Last Year 
Bauxite, crushed, wks... .. .. ton | $7.50- $8.00) $7.50- $8.50) $5.50— $8.75 
Chrome ore, c.f. post.. ..ton | 21.00- 23.00) 22.00— 24.00) 22.00- 23.00 
Coke, fdry., f.o.b. ovens... . . ton 2.85- 3.00; 2.85- 3.00) 3.25-, 3.75 
Fluorspar, gravel, f.o.b. Ill....ton 17.00— 18.00) 17.00- 18.00) 17.00-...... 
Ilmenite, 52% TiOsg, Va... . .Ib. -00g .003) .00%- .002) .00%-...... 
Manganese ore, 50% Mn., 
c.i.f. Atlantic Ports. . -unit}; .36- .38 -36- .38 %- .38 
Molybdenite, 85% MoS per 
9 " ) 3 eae Ib. .48- .50 48- .50 .48- .530 
phegaite, 6% ‘of ThOg. bie ton |130.00-.. 130.00-...... 120.00-...... 
yrites, Span. fines, c.i.f.....unit “ee Masa Oe Os ioe wn stem sccces 
Reale 94-96% TiOg........ Ib. -W- 13 W- .13 -lt- .03 
ungsten, scheelite, : 
60% WOs ard over....... 11.25 -11.50 |01.25 -19.50 119.25 -11.50 
Vanadium ore, per Ib. V3Os.. i. nom. nom. -25- .2 
Se, Se: Whee sestacaycd : ae . 3 ee MD cee 





(CURRENT [NDUSTRIAL ] JEVELOPMENTS 


New Construction and Machinery Requirements 





Acetylene Plant — Air Reduction 
New York, N. 


Co., 342 Madison Ave., 


will build a 1 story acetylene plant at 

Fiint, Mich. Estimated cost $40,000. Pri- vate plans. 
—_ plans. Work will be done by day contracts. 
abor. 


Sales 


Chemical Plant—Peroxide 
6300 


Brass Foundry—Chase Brass & Copper J. P. 


., << 
Conn., 
x 1 
Co., 16112 Euclid Ave., 
mated cost $1,250,000. 


Hart, Jr., 


Brass Foundry—Sterling Brass Co., S. L. 
Catherine Ave., 
awarded contract for 


Weil, Pres. 
lar 5 O., 
+ 144 ft. 
ts 


COSI 


9600 St. 
addition 


$60,000. 


Brick Plant—A. P. Green Fire Brick Co., 
awarded contract for the con- 
kiln for fire 
t, 36,000 brick daily capacity, 
Bidg., 


Me ico, Mo., 
Struction of a 
pla: 
Fer uson Co., 


tunnel 


Hanna 


Secy. 


to H. 
Cleveland, 


Waterbury, 
awarded contract for a 1 story, 225 
000 ft. foundry, at Euclid, O., to Austin 


Cleveland, OG. Esti- 


Cleve- 
a 3 story, 
to factory to J. Miller, 
9 Drexel Ave., Cleveland, O. Estimated 


brick 


Y., cord Junction, 


98 x 130 ft. 
Wabash Ry., 
tional Life Bldg., St. Louis, Mo. 


Brunner, Pres., 
Louis, Mo., awarded contract for a 1 story, 
chemical plant at Etzel and 
O. Harting, 


cost $40,000. 


Roche Co., 


Chemical and Drug 
19 Cliff St., , 
awarded contract for a group of buildings 


Mass., 


to W. 


Chemical Factory—W. O. Ellis Co., 
will build a 1 story 
chemical factory at Concord Junction. Pri- 
Work will be done by separate 


Plant—Hoffman La 
New York, 


Chemical Co., 
Etzel Ave., St. 


Con- 
be required. 
Corrugated Box 
Paper Box Co., 187 
Ont., 
story, 200 x 700 and 150 x 
at Leaside, Ont. 
G. E. 
Ont., Archt. Owner is in the 
paper box making equipment, 


Interna- ¢ 
motors, etc. 


Estimated 


chinery and equipment to cost $150,000 will 
Estimated cost $50, 000. 

Factory — Corrugated 
Geary Ave., 
plans the construction of a 1 and 2 
200 ft. factory 
Estimated cost $350,000. 
Treloar, 32 Duart Park Rd., Toronto, 


Toronto, 


market for 
corrugator, 


Concentration and Reduction Plant—St. 


nut St., St. 
liminary 


Louis, Mo., is 


Louis Smelting & Refining Co., 
having 
plans prepared for the construc- 
tion of a concentration and reduction plant, 
Fredericktown, 


722 Chest- 
pre- 


Mo. 


awarded 


for chemical and drug plant at Nutley, for lead mine near 
N. J., to J. W. Ferguson Co., 152 Machet private plans. : 
St. Paterson, N. J Estimated cost Feldspar Plant—American Mineral Prod- 
$150,000. ucts Co., Inc., Walpole, N. 
Chemical and Pigment Plant Addition— contract for a 1 story, 60 x 230 


me |e 


Pres. 


and 


Mer., 
O. build an addition to plant. 


Chemical and Pigments Co., W. 
Helena, 
Estimated cost 


J. O’Brien, 


Md., Construction Federal 


Mass. 


will Co., 80 


ft. feldspar 


grinding plant on Gold River to Aberthaw 
St., Boston, 
Estimated cost $160,000. 


Estimated cost $300,000. $100,000. Fertilizer Plant—Davison-Pick Fertilizer 

Carbonization Plant—International Com- Chromium Factory — U. S. Chromium a. by bm ag ents New Orleans, La., c/o 
bustion Engineering Corp., 200 Madison Corp., Wilkinsburg, Pa., is having  pre- . R. forton, Orange, Tex., Mer., have Leo 
Ave, New York, will build a carbonization liminary plans p®epared for a 1 story, 72 x @uired a site at Orange, Tex., and plans 
plant at Coatesville, Pa. Estimated cost 100 ft. factory at Wallace Ave. and Pitt [he construction of a fertilizer plant. Haett- 
$) 0,000. Private plans. Work will be St. Estimated cost $50,000. Architect not mated cost $500,000. Machinery and equip- 


Phillips Sq., Montreal, 
struction of a warehouse 
on Andrew St., 
Mated cost $1,000,000. 


by separate, contracts. 
Cement Plant—Canada Cement Co. Ltd., 
Que., plans the con- 
for cement plant 
Quebec City, 


Que. 


Esti- 


selected. 


struction 
Oklahoma City, 


of a 


Compressed Gas Plant—Prest-O-Lite Co., N. C 
1520 West 35th St., 
preliminary plans prepared for the con- 
compr.issed gas 
Okla. 


Chicago, Il., 


Private 


plans. 


ment will be required. 

Gas Plant—Piedmont Gas C 
. awarded contract for 
tion of a 1 story gas plant to 
tock Co., Berwich, Pa. 
£400,000. J. V. Nichols, 
interested 


is having 


plant at 
Ma- 


o., Hickery. 


the construc- 


\. 1. Whit- 


Estim.ted cost 
Percival, Va., is 
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Gasoline Plant—Phillips Petroleum Co., 
Bartlesville, Ckla., is having preliminary 
plans prepared for the construction of a 
four unit casinghead gasoline plant in Jones 


County, Tex. Estimated cost $60,000. A. 
H. Riney, Bartlesville, Okla., is engineer. 
Glase Plant Ford Plate Glass Co., 


Rossford, O., awarded contract for the con- 
struction of a 250 x 300 ft. and 140 x 1,100 
ft. plate glass factory to A. Bentley & Sons 


Co., Belmont S8t., Toledo, O. Equipment 
will be installed 
Glass Plant Addition—Pittsburgh Plate 


Glass Co., Frick Bidg., Pittsburgh, Pa., will 
build a 2 story, 100 x 1,000 ft. addition 
to glass plant at Crystal City, Mo.  Esti- 
mated cost $750,000. Work will be done by 
separate contracts. 

Gold Leaf—M. Swift & Sons, 100 Love 
Lane, Hartford, Conn., is having revised 
plans prepared for the construction of a 2 


story, 55 x 200 ft. factory. Estimated cost 
$160,000. Mychreest & Reynolds, 238 Palm 
St., Hartford, Conn., are architects. 


Hydro-Chemical Plant — Cswego Indus- 
tries Corp., 15 Broad St., New York, N. Y., 
is having plans prepared for the construc- 
tion of a hydro-chemical plant at Oswego. 
Estimated cost $700,000. E. E. Whitney, 
East Bridge St., Oswego, is architect. 

Ink Plant—Hill-Hentschel Ink Co., 622 
North Main St., St. Louis, Mo., plans the 


construction of a 2 story, 75 x 162 ft. ink 
plant at Laclede and Sarah Sts. Estimated 
cost $60,000. 

Kraft Paper Mill—International Paper 
Co., Park Ave. and 42nd St., New York, 


plans the construction of a kraft paper mill, 
200 ton daily capacity in one of the south- 


ern states, location not decided. 
Laboratory - Brooklyn Union Gas Co., 

176 Remsen St., Brooklyn, N. Y., awarded 

contract for a 2 story laboratory at Mas- 


peth and Varick Aves., to William F. Kenny 


Co., 44 East 23rd St.. New York, N. Y. 
Estimated cost $60,000. 
Laboratory—Celenese Corp. of America, 


Cumberland, Md., will soon award contract 
for the construction of a 2 story, 88 x 145 
ft. laboratory. F. T. Small, c/o owner, is 
architect 

Laboratory—J. P. Devine Mfg. Co., 1372 
Clinton St., Buffalo, N. Y., manufacturers 
of chemical apparatus, vacuum dryers, 
evaporators, impregnators, etc., will build 
a factory including laboratory at Mount 
Vernon, Ill. Estimated cost $600,000. Work 
will be done by owner's forces. 

Laboratory, ete.-Constructing Quarter- 
master, U. S. Army, Picatinny Arsenal, 
N. J., awarded contract for an administra- 
tion building, thirteen buildings for labora- 
tory area, twenty-one buildings for melting 
loading area and three buildings for shop 
area, to Van Asdlen Construction Co., 1600 
Arch St., Philadelphia, Pa. Estimated cost 
$793,516 

Laboratories, ete. Kingsway Hospital 
Constructors Inc., 50 Comrt St., Brooklyn, 
N. Y., is having plans prepared for the con- 
struction of a 4 story hospital, including 
laboratories, etc. Estimated cost $1,000,000. 

Laboratories (Chemistry and Physics)— 
North Carolina College for Negroes, R. L. 
Flowers, Chn. Bd. of Trustees, Durham, 
N. C., awarded contract for the construc- 
tion of a group of college buildings, includ- 
ing chemistry and physics laboratories, etc., 


to G. W. Kane, First National Trust Bldg., 
Durham, N. C. Estimated cost $150,000. 
Lacquer Plant——Berry Bros. Inc., 211 


Leib St., Detroit, Mich., will soon award 
contract for a 4 story, 65 x 90 ft. lacquer 
lant Estimated cost $100,000. Smith, 
finchman & Grylls, 800 Marquette Bldg., 
Detroit, Mich., are architects. Owner is in 
the market for pump, tanks, piping, etc. 

Lacquer Plant—Cook Paint & Varnish 
Co., North Kansas City, Mo., awarded con- 
tract for the construction of a 3 story, 60 x 
113 ft. laequer plant, to Collins Construc- 
tion Co., Davidson Bidg., Kanses City, Mo 
Estimated cost $50,000. 

Ore Reclaiming Plant—-Utah Copper Co., 
Salt Lake City, Utah, will build an ore re- 
claiming plant at Bingham Canyon. Esti- 
mated cost $75,000. Private plans. Work 
will be done by day labor. 

Paint Factory—-Stewart Bros. Paint Co. 
Inc., 204 South Seneca Ave., Alliance, O., 
awarded contract for the construction of a 
2 story plain factory at Spartanburg, S. C., 
to Fiske-Carter Construction Co., Spartan- 
burg, S. C. Estimated cost $40,000. 

Paint and Varnish Factory—Fiint Paint 
& Varnish Co., Regina, Sask., plans the con- 
struction of a new plant. Estimated cost 
$250,000 

Paperboard Plant — Hinde 
Paper Co., 45 Hanna St., Toronto, Ont., 
awarded contract for 4 story, 150 x 400 
ft. addition to paperboard plant to H. N. 
Dancy & Son Ltd., 22 College St., Toronto, 
Ont. Estimated cost $300,000. Owner is in 


& Dauche 
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the market for electric motors, pumps and 
all equipment. 


Paper Box Factory—Parkersburg Corru- 
gated Box Co., Parkersburg, W. Va., 
awarded contract for a 1 story, 50 x 290 
ft. addition to paper box factory to Plate 
Construction Co., Parkersburg, W. Va. Es- 
timated cost $100,000. 


Paper Mill — ‘Warren Mfg. Co., Bloom- 
bury, N. J., awarded contract for the con- 
struction of a 1 story paper mill, to Austin 
Co., 16112 Euclid Ave., Cleveland, O. Esti- 
mated cost $60,000. 

Paper Plant—Canada Pad & Paper Co., 
109 Simcoe St., Toronto, Ont., is having 
plans prepared for the construction of a 4 
story, 105 x 105 ft. paper plant on Madison 
Ave. Estimated cost $200,000. N. A. Arm- 
strong & Co., 7 King St. E., Toronto, Cnt., 
are architects. 

Paper Products Plant—Fairmount Paper 
Products Co., Fairmount, Ind., plans to re- 
build plant recently destroyed by fire. Loss 


$150,000. Owner will purchase machinery 
and equipment. 
Porcelain Plant — California Porcelain 


Co., c/o D. E. Jaekle, 395 Justin Way, San 
Francisco, Calif., Archt., is having plans 
prepared for the construction of a plant at 
Richmond. Estimated cost $40,000. 

Porcelain Plant—Washington Porcelain 
Co., Washington, N. will soon award 
contract for a 2 story, 35 x 132 ft. plant. 
Estimated cost $50,000. Mylchreest & 
Reynolds, 238 Palm St., Hartford, Conn., 
are architects and engineers. 

Potash Refinery—American Potash 
Dallas, Tex., plans the construction of a 
potash refinery, 2,000 raw product daily 
eapacity at Odessa, Tex. Estimated cost 
$250,000. Private plans. 

Process Building—-American Paper Tube 
Co., Hazel St., Woonsocket, R: L, awarded 
contract for a 1 story addition to process 
building, to J. F. Fleurant & Sons Inc., 18 
Oak Hill Ave. Estimated cost $40,000. W. 
F. Fontaine, 285 Maim St., Woonsocket, 
R. L., is architect. 


Pulp Mill—Vancouver Kraft Co. Ltd., 
Oregonian Bldg., Portland, Ore., plans re- 
conditioning and extending pulp mill at Port 


« @ 


Mellon, B. C. Estimated cost $2,000,000. 
Cc. Brown, c/o owner, is engineer. 
Pyrolin Products Factory — Pyrolin 


Products Inc., 1800 West 74th Pl., Chicago, 
Ill, awarded contract for the construction 
of a 2 story, 40 x 115 ft. factory at 4851-53 
South St. Louis Ave., to Porist Construc- 
7 Co., 38 South Dearborn St., Chicago, 


Refinery (Oi1)—Anderson-Pritchard Co., 
plans the installation of two high pressure 
eracking stills to increase capacity of oil 


refinery at Cyril, Okla. Estimated cost 
$50,000 





Refinery (Oil)—Wilcox Oil & Gas Co., 
310 West 6th St., Tulsa, Okla., is having 
plans prepared for the construction of a 
2,000 bbl. oil refinery at Bristow. Estimated 
cost $40,000. Private plans. 


Refinery (Ol) Addition—Barnsdall Oil 
Co., Barnsdall, Okla., plans addition to oil 
refinery. Estimated cost $30,000. Work 
will be done by owners’ forces. 


Refinery (Oil) Addition — Canfield Cil 
Co., C. McLean, V. Pres., 3216 East 55th 
St., Cleveland, O., plans the construction 
of a 1 story addition to oil refinery at East 
55th St. and WL. & L. E. R.R. Estimated 
cost $40,000. L. Carrouth, c/o owner, is 
engineer. 

Refinery (Oil) and By-Products Plants— 
Shell Union Oil Co., 65 Broadway, New 
York, N. Y., voted $30,000,000 stock issue 
for extensions and improvements to oil 
refinery and by-products plants at Louis- 


iana, California and: Missouri. Private 
plans. 

Refinery (Sugar) — National Artichoke 
Products Co., W. Fast, Pres., Big 


Rapids, Mich., is having plans prepared for 
the construction of an artichoke sugar re- 
finery. Estimated cost $100,000. Archi- 
tect not selected. 

Rubber Factory—Canadian Goodrich Co., 
J. W. Jordan, Mer., Kitchener, Ont., 
awarded contract for addition to rubber 
factory on King St. W., to Dunker Bros., 
58 Louisa St., Kitchener. Estimated cost 
250,000. 

Rubber Factory Addition — Sieberling 
Tire & Rubber Co., Barberton, O., plans a 
3 story, 80 x 100 ft. addition to rubber fac- 


tory. Estimated cost $75,000. 
Starch Plant Addition—Canada Starch 
Co. Ltd., Cardinal, Ont., will build a 2 


story, 85 x 160 ft. addition to starch plant 
by day labor. Estimated cost $150,000. J 
H. Hunter, 164 St. James St., Montreal, 
Que., is architect. 


Steel Fabricating Shop -—— Toronto Iron 
Works, ft. of Cherry St., Toronto, Ont., 
plans the construction of a 1 story steel 
fabricating shop. Estimated cost $500,009 
Private plans. 

Steel Mill—Youngstown Sheet & Tube 
Co., J. A. Campbell, Pres., Stambaugh 
Bldg., Youngstown, O., is having plans pre- 
pared for the construction of four open 
hearth furnaces, and two bar mills to in- 
crease capacity of steel mill at South Chi- 
cago, Ill. Private plans. 


Steel Plant Addition—Steel Co. of Canada 
Ltd., Harvey Lane, Hamilton, Ont., will 
build 1 and 2 story additions to steel plant. 
Estimated cost $7,000,000. Private plans 
Work will be done by day labor. 

Sulphite Mill—Algonquin Paper Co., Og- 


densburg, N. Y., plans the construction of 
a new sulphite mill. 
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THES MONSANTO CHEMICAL Works, St. 
Louis, announces that its president will now 
be assisted by John D. Gillis, formerly 
president of John P. Milliken & Company, 
recently absorbed by the Abbot Laboratories 
of Chicago. 

THE GBPORGIA PINE TURPENTINES Com- 
PANY’S head office is now located at Fay- 
etteville, N. C, 

THs AsH Grove Limp & PORTLAND 
CEMENT COMPANY, Kansas City, Mo., has 
promoted A. Lundteigen to vice-president 
in charge of all plants. 

THE GENERAL AMERICAN TANK Car Cor- 
PORATION, Chicago, has installed a new tank 
car department with L. S. Belding, formerly 
of the American Welding Company, in 
charge. 

Cout’s PATENT FIRE ARMS MANUFACTUR- 
ING COMPANY, Hartford, Conn., has located 
a new Chicago office at 618 West Jackson 
Boulevard, where a stock room will also be 
maintained. The branch offices of the 
molded products division is likewise incor- 
porated, with G. A. Saylor in charge. 

THE ORELITE COMPANY, INC., producer of 
diatomaceous earth, has elected S. Janovici 
president-treasurer and J. G. Mason, Jr., 
vice-president-secretary. 

Foote Bros. Gear & MACHINE COMPANY 
recently acquired interest ig the following 
firms: Lyle Culvert & Road Equipment 
Company, Stockland Road Machinery Com- 
pany, Northwestern Steel & Iron Corpora- 
tion, Minneapolis, Minn., and Bates Mfg. 


Company, Joliet, Ill. 

Borrre.D REFRACTORIBS COMPANY has ap- 
pointed McCarthy-Jones & Allen Company, 
Nashville, Tenn., 


111 First Ave., and The 


Marshall Supply Co., Pittsburg, Kan. and 
Tulsa, Okla., distributors of its products. 

ADAM HILGerR, L7D., 20 Rochester Road, 
London, England, offers for sale a stock of 
rare elements and salts of highest purity 
some prepared by the late Sir William 
Crookes. 

THE JEFFREY MANUFACTURING COMPANY, 
Columbus, Ohio, has appointed S. M. Mercier 
manager of its Boston office at 141 Milk St 

THe C. O. BartLerr & SNOW CoMPAN! 
has placed L. S. Shaffer in charge of sales 
and development of its new handling equip- 
ment for mixed concrete. 

THE PENNSYLVANIA Pump & COMPRBESS0O# 
COMPANY, Easton, Pa., has appointed <* 
representatives J. F. Rodgers, 726 Oliver 
Building, Pittsburgh, and Gustavo Prest: 
113 Broad St., Boston. 

THE NATIONAL FLUB CLEANER COMPANY, 
Inc., of Groveville, N. J., has appointed 
the Graun-Liebing Company of Clevelan’ 
Dennis Engineering Company of Columb 
and Bishop Engineering Company of ‘"' 
cinnati as sales agents. 

THE BAKER-RAULANG COMPANY, Cle’ 
land, Ohio, has made A. J. Gates its c! 
sales executive in charge of national 


tribution of transporting and hand! 
units. 
THe U. S. STONEWARE COMPANY wil 


-*:' 


represented in the Southwest by the we 
ern Precipitation Company of 1916 W* 
9th St., Los Angeles, Calif. 

THE WAGNER ELECTRIC CORPORATION |" 
appointed the following branch manage’:- 
H. H. Felton, New York; F. T. Coup, ++" 
waukee, and P. F. Forsyth, Cincinnati. 
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Only FLETCHER gives you an 


Underdriven CENTRIFUGAL 
with bottom discharge 


ERE is a Fletcher centrifugal that is 

simple in construction with a wealth 
of responsive power, that is economical, safe 
and easy to operate. The operator is able 
to handle large quantities of material with 
the least attention and with little effort. 
The open top permits free access to the 
basket from all sides, greatly facilitating 
operation. 





OPERATING 


Large steel springs enable the machine to 
operate successfully even with badly un- 
balanced loads. It is practically never 
necessary to stop the machine to readjust 
the load, and the saving in time and labor 
is easily apparent. 


This Fletcher centrifugal rests on a foun- 
dation below the operating platform, thus 
relieving it of the machine. This feature 
frequently results in a saving in installation 
cost. 


Fletcher sturdiness of construction, pro- 
tected bearings and re-inforced baskets are 
other valuable features of this Underdriven 
bottom discharge centrifugal. 


All details are given in Bulletin 25. Write. 


Frercner WorkKS 


INCORPORATED 
Formerly SCHAUM & UHLINGER 
Glenwood Avenue at Second Street, Philadelphia, U. S. A. 
Established 1850 


Western Representatives: 
R. R. Street & Co., 28 N. Clinton Street, Chieago, Ill. 
Pacific Coast Representatives: 
Sharples Specialty Co., 686 Howard St., San Francisco, Cal. 





Get the facts and you’ll get a FLETCHER 
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‘4 hen resistance to 
both heat and acids is essential PYREX 


T. M. Reg. U. 8. Pat. Off. 


pipes or tubes are necessary 


O YOU seek pipes that will 
withstand the attack of 
acids? Pipes highly resistant to 
heat shock and sudden tem- 
perature changes? Pipes that 
will insure the cleanliness of the 
liquid passing through them? 
Then use *PYREX Piping 
and Tubing — now widely 
adopted for the transferring of 


acids, chemicals and liquid food products. 


Of high chemical stability, PYREX Piping 
and Tubing is immune to the attack of re- 
agents. Of low linear coefficient of expansion, 
it resists heat shock and sudden temperature 
Its original diamond-hard, super- 


changes. 
smooth surface does not corrode. 
There is no glaze to craze or 
check—no pores to pit. It is 





PY REX* Pipes and 
Tubes combine high 
chemical stability with— 
A hard, smooth imper- 
vious surface 
Resistance to heat and 
heat shock 
High heat transfer as 
compared with other 
ceramic materials 


Visibility 




















transparent. And it is available 
in varying lengths and sizes. 
This unique combination of 
properties present in PYREX 
Tubing enables it to meet the 
exacting demands of a great 
many industries. It is especially 
valuable where permanence of 
equipment is demanded and the 
preservation of the purity of 


the product essential. 

Write for the booklet, PYREX Industrial 
Glass Products, which presents technical data 
on properties and performance, and illustrates 
some of the actual applications by well known 
organizations of our special glasses. 


(At left) 
PYREX Tubing is sup- 
plied in coils upon request 


PYREX Piping and Tubing 
isnot affected by corrosive acids 
or sudden temperature changes. 
It is particularly valuable wher. 
visibility is essential 











(At left) 
PYREX Tubes and Connec- 
tors for horizontal and vertical 
coolers, heaters and condensers 
withstand corrosion and main- 








CoRNING GLass WorkKs 


Industrial and Laboratory Division, Dept. P-11. 


*Trade-mark Reg. U. S. Pat. Off. 


tain efficiency 


Corning, New York 
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ANTE EON 


jheaattentc 


CAUSTIC SODA 
LIQUID CHLORINE 
BICARBONATE OF SODA 
MOOIFIEO VIRGINIA SODA 


SOOA ASH 
BLEACHING POWOER 






Also producers of 
Commonwealth Vanillin, 
Coumarin, Benzoate of Soda, 


Benzoic Acid, 
Benzaldehyde and 
Benzoyl Chloride 
Warehouse stocks 

at all distributing centers 


...when you build a new 


addition to your plant 


HEN the problem of enlarging your plant comes up— when you 

consider the question of new equipment, new processes, and new 
buildings in which to house them—you make sure to secure the services 
of the most experienced men available. In helping you solve such prob- 
lems of importance there is no substitute for experience. 

Likewise, in placing the contract for your Liquid Chlorine requirements, 
there is no substitute for valuable experience. The manufacture and dis- 
tribution of Liquid Chlorine demand elaborate equipment of the most 
modern type. They require the services of technical men with years of wide 
experience. They demand the full cooperation of an organization whose 
broad experience is unchallenged and whose facilities for serving Chlorine 
purchasers are nation-wide. 

Mathieson’s experience in serving leading industrial users of Liquid 
Chlorine, month after month, year after year, is your best guarantee of 
satisfactory service. Consult us now concerning your Chlorine require- 
ments for 1929. 


ThemMATHIESON ALKALI WORKS Ginc.) 


250 PARK AVENUE 
REAL oinecr with THE MANUFACTURER | 


PHILADELPHIA. CHICAGO. 
PROVIDENCE . CHARLOTTE .CINCINNATI 





NEW YORK CITY 


Works: NIAGARA FALLS, N.Y. 


SALTVILLE, VA. + NEWARK, HY. 
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Job lot phosipian a 
job lot results! 


bye picture above suggests the only guaranteed 
results of shopping around for job lot material. 
Raw materials with the accent on the raw! 


Bargain-hunting is a constant temptation, of 
course. But how often is it sound economy? 

Better to assume that shaded prices mean shaded 
quality; and that six lots of the ‘‘same”’ material from 
six different sources may mean six different results 
in your plant! 


Every drum—every barrel—every carload of U. S. Indus- 
trial Alcohol products is identical in quality. We rigidly stand- 
ardize our products to help you standardize yours. 


U. S. INDUSTRIAL ALCOHOL CO. 
U. S. INDUSTRIAL CHEMICAL CO., Inc. 
110 East 42nd Street New York, N.Y. 





Sole Manufacturers of PYRO—the standard anti-freeze 
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Predominance 
in the automotive industry 
offers a sure guide for any industry 


AUBURN 
Buick 
CADILLAC 
CHEVROLET 
CHRYSLER 
DuRANT 
Essex 
FALCON-KNIGHT 
Forp 
FRANKLIN 
HUPMOBILE 
JORDAN 

















































LASALLE 
LocoMOBILE 
McFar_an 
MaARMON 
NasH 
OAKLAND 
OLDSMOBILE 
PEERLESS 
Prerce-ARROW 
PoNTIAC 

Reo 











STEARNS-KNIGHT 
STUDEBAKER 
VELIE 

WHIPPET 
WILLYs-KNIGHT 


and more than 
eighty trucks, 
tractors and 
marine craft carry 
equipment made 


of DUREZ 


— - 














































































Send for this interesting booklet 
“Do it witH DurREz” 
Contains a wealth of information 

































































Durez—the perfect plastic! —enters 
into the construction or equipment of 


- more automobiles than all other mold- 


ing compounds combined! 


In an industry so fraught with com- 
petition of the keenest sort, the adop- 
tion of a material or part is ne random 
procedure. The meticulous analyses of 
research staffs, the racking tests of pri- 
vate proving grounds, the close speci- 
fications of the automotive engineer, 
production schedules calling for speed 
and economy—all these must be met 
with absolute certainty. 


As a material for molded parts 
Durez has won by a decisive margin. 
In some instances possibly because of 
its greater impact strength. Or its fine 
appearance. Or its ready workability. 
Or the uniform toughness, hardness 
and perfect form with which it comes 
from the mold. Or the elimination of 
expensive hand-tooling and burnish- 
ing which it enables. Or the splendid 
dielectric properties it possesses, Or 
because of its marvelous heat, moisture 
and oil resistance. .. . But more likely 
it is because Durez so thoroughly com- 
bines all the qualities of a perfect 
molding compound. 


The great preference for Durez in 
an industry calling for such a wide 
range of diversified parts and applica- 
tions as the automotive industry, is 
a reliable guide for any industry. 


We commend Durez to your ear- 
nest consideration. We make Durez 
molding compound for general or 
special requirements; and in every 
practical color. We offer you the 
cheerful assistance of our laboratory 
and engineering staff. We will gladly 
send you complete data regarding this 

marvelous plastic. Why not in- 
vestigate the possibilities of Durez 
toward your own requirements P 


1D) Op 2 SDA 


General Plastics, Incorporated, 
113 Walck Road, North Tona- 
wanda, N. Y. Also New York 
City, Chicago, San Francisco. 
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Free Holiday 


Stamping Offer 


NTIL January 1, 1929, we will stamp your name, 

or a friend’s name, in gold on the front cover of 
any McGraw-Hill Book without additional charge. 
Proper remittance should be enclosed with orders and, 
of course, stamped copies are not returnable. 


(This offer expires January Ist, 1929) 



































Petroleum and Its Products 
By William A. Gruse 


Mellon Institute of Industrial Research 


Wellon Institute Technochemical Series 


A chemical discussion of the composition, distillation, refin- 
ing and utilization of petroleum. The book proceeds from a 
detailed description of the important types of petroleum to 
a critical comparison of the various methods of refining and 
distilling and the processes of cracking. It includes a thor- 
ough discussion of all petroleum products and by-products. 
All the material is presented from the standpoint of the 
petroleum industry in America. 


Contents 
A. DESCRIPTION IX.—The Cracking of Petroleum 
I Composition, Classification and ils 
Description of Important Types Cc. UTILIZATION 


X.—Gasoline and Other Motor 

Fuels 
XI.—Kerosene 

XII.—Lubrication and Petroleum 
Lubricants 

XI11.—Paraffin Wax and Petrolatum 

XIV.—Fuel Oil 

XV.—Petroleum 


XVI 


of Petroleum 
I! Hydrocarbon 
Petroleum 
ll Non-hydrocarbon 
and Group 
Petroleum 
IV.—Physical 
leum 
V.—The Origin of Petroleum 
B. REFINING 
vi The Distillation of Petroleum 
Vil Refining by Chemical Methods 
Vill Refining by Absorption 


Constituents of 


Constituents 
Reactions of 


Properties of Petro- 


Asphalts 
Miscellaneous Petroleum 
Products ; By-products 


Derived By-products 
Index 


and 





SPECIAL HOLIDAY COUPON 




















McGraw-Hill Book Co., 370 Seventh Avenue, New York. 


Send me Gruse’s Petroleum and Its Products, name 
stamped in gold on the front cover am enclosing the proper 


remittance and understand that stamped books are not returnable 
(This offer expires Jan. 1. 19°29.) 5 : 


$4.50, with 


City State 








Chem. & Met. Eng. 








. . 


Pentasol 

Norma! Buty! Carbinol 

Iso-Buty! Carbinol 

Secondary Buty! Carbinol 

Methy! Propy! Carbinol 

Diethy! Carbinol 

Dimethy! Ethy! Carbinol 

Trimethy! Ethylene 

Symmetrical Methy! Ethy! 
Ethylene 


. . 


SOLE 








SHARPLES SOLVENTS PLAY AN 
IMPORTANT PART IN INDUSTRY 


Some of the Uses of Chemicals Derived from the Pentanes 


As high grade lacquer solvents. For the purification of alkaloids. 
As raw material for the preparation of synthetic amy! pharmaceu- 
tical compounds. For flavoring and coloring compounds. As absor- 
bents for dry chlorine and dry hydrochloric acid gas in chemical 
reactions. For special denaturing formulae. As an important part in 
dry cleaning soaps for special purposes. F or flotation reagents in mining. 


. 


The list of Sharples Solvents includes : 


Pent-acetate 


Should you have any process problems in which one or more of these 
solvents might be used, let us co-operate with you by forwarding 
full information as to their properties, and by furnishing working 
samples for tests in your own pliant. 


. 


The SHARPLES SOLVENTS Corp. 


2306 WESTMORELAND STREET, PHILADELPHIA 
548 F RAILWAY EXCHANGE BUILDING, CHICAGO 
FIFTH AVENUE, 


NEW YORK 














Colloids! 


Do they give trouble in any 


of your process liquors? 


Darco will adsorb many types 


of colloidal materials. Write 


now for a 


generous 


free 


sample. 


This Trade Mark 





On Every Carton 


The Standard of Decolorizing Carbons 


Vanderbilt 1592 Cable 


DARCO SALES CORPORATION 


45 East 42nd St., New York City 





Address: Darcosale, New York 








PRU 
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Peerless White Lime 
is mined to insure 
complete freedom 
from clay and other 
foreign matter. 

















Peerless purity 
—a result of 40 years’ 
specialization 


Lime burning is a very ancient practice. The chemical reac- 
tion of the lime kiln is quite simple. Yet the application of 
this reaction in producing a high purity lime is only possible 
to skilled operators of long experience. We have learned a 
great many things about lime in 40 years. 


The raw limestone fed to our kilns is of remarkable purity 

981%4% CaCO. Careful sorting and inspection all along the 
line insures a high quality that attracts users of chemical lime 
in all parts of the country. They’re glad to pay the freight 
from Missouri to get Peerless. 





PEERLESS WHITE LIME Co. 
Subsidiary of 
HUNKINS-WILLIS LIME & CEMENT CoO. 


Louderman Bldg., St. Louis, Mo. 
Established 1875 


PEERLESS 
White Lime 
The special chomical Lime thats shipped the county over 





























SULPHUR 


(9914%) 


EVERY day 
we mine 3000 
to 4000 gross 
tons. Your bus- 
iness is solicited 
whether of car- 
load or cargo 
quantities. 


=| INDUSTRYS RAW MATERIALS | seg 701.35,.1v0.12 


Chem. & Met. Eng. 











AERO BRAND 


THYL 
LACTATE 


Asynthetic high boiling nitrocellulose 
and cellulose acetate solvent of un- 
usual strength and purity. 


Ethyl Lactate is a product of sharp 
distillation range and free from those 
high boiling impurities which usually 
accompany fermentation esters. Most 


effective retardant for blushing. 


Other Aero Brand Products having 
special application in the lacquer in- 
dustry are: 


ETHYL OXYBUTYRATE 


(synthetic high boiling solvent) 


UREA (stabilizer) 





DICYANDIAMID 


(stabilizer) 





Other Industrial Chemicals supplied by 
the American Cyanamid Company include: 


Dierthotolylguanidine 
Diphenylguanidine 
Formic Acid 
Hydrocyanic Acid, Liquid 
Red Prussiate of Potash 


Anhydrous Ammonia 
Aqua Ammonia 
Ammonium Chloride 
Ammonium Phosphate 
Carbonate of Potash 


Case Hardening Soda Ash 

Compounds Sodium Sulphide 
Caustic Soda Sulphur 
Copper Sulphate Sulphocyanides 
Cyanide, Aero Brand (Thiocyanates ) 
Cyanide, Copper Thiourea 
Cyanide, Potassium Yellow Prussiate of 
Cyanide, Silver Potash 
Cyanide, Sodium Yellow Prussiate of Soda 
Cyanide, Zinc Zinc Dust 


For full particulars, write or phone 
Industrial Chemicals Division 


AMERICAN CYANAMID COMPANY 
535 Fifth Avenue New York 
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QUALITY - CONTROL SERIES 
Bulletin No.5 


SUBJECT: Rigid Automatic Temperature Con- 
trol in the Production of High-Grade 
AMER-SOL Alcohol. 








At Left 
Tail Boxes—which , 
ht 
indicate the rate of At Rig 
flow of the distil- Automatic Tem- 
late from the recti- perature Control 


fying column; en- 
able the operator 
to take hydrometer 


Devices. For great- 
est efficiency all 
Controls (including 
Tail Boxes at left) 
are usually located 


readings; and pro- 
vide for laboratory 


check-ups. in one spot. 














View in One of the Modern AMER-SOL Alcohol Plants Showing the Use of 
Temperature Control Devices 


in the continuous French Process of Distillation and Rectification. 


These temperature devices automatically control the amount of Steam going into the 
Stills at various points in the system, and the amount of water going into the 
Separators and Condensers. 


A constant rate of flow of feed liquor—constant steam pressure for the stills—and 
a constant supply of water for the separators and condensers are essential for con- 
tinuous distillation. 


For this reason the most rigid temperature control is used in the production of high- 
grade AMER-SOL ALCOHOL. It should be understood, however, that perfect 
mechanical control is in itself the result of the highest degree of skill and long 


experience which are absolutely essential in the most successful operation of the 
complex, highly sensitive apparatus used in modern distilling. 


Such is a brief outline of the factors of rigid control, experience and equipment enter- 
ing into the manufacture of AMER-SOL ALCOHOL—“Controlled, Tested and 
Proven for Quality and Uniformity” 


“A MER-SOL Quality-Control Bulletins,” describing the successive stages of modern Alcohol 
manufacture, will be sent to those who make request on their letter head. 


AMERICAN SOLVENTS & CHEMICAL Corporation 


Executive Offices: 285 MADISON AVENUE, NEW YORK 
Plants: Harvey, La. Everett, Mass. New Orleans, La. Agnew, Cal. Albany, N. Y. 
SALES OFFICES AND WAREHOUSES ALL OVER THE COUNTRY. UNRIVALLED SERVICE. 
a: 2 aes | Rae «2. ae 











eee Dependable 


aa Deliveries 


Your Inquiries and 
Orders Invited. 


Prompt and in Accordance 





Courteous Attention. with Contract. 








51928 American Solvents & Chemical Corporation 
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The Common Gases 
in five graduated sizes from 
¥% Ib. (2 cu. ft.) to 100 Ibs. (150 cu. ft.) 
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but also 
RESSURE of competition begs snare 
and the stimulus of chem- REGULATORS, VALVES and 
| ical research are rapidly ban- CONNECTORS 
ishing the let- well - enough - for their control 
| alone policy from American oui eerie wesemen 
industry. 6 sizes — 3 colors — 2 weights 


for their use 


Liquid Hydrogen Sulfide 


for Individual and Class Work 
Son 


“Ma: R 


North Bergen, N. J. 


Components of long - used 
formulas are subjected to crit- 
ical investigation to determine 
whether or not they have be- 
come the victims of obsoles- 
cence. 






Successful manufacturers 
in many varied industries have 
improved quality and/or low- 
ered costs thru the use of 
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BUTANOL 

BUTALYDE 

DIBUTYL PHTHALATE 
BUTYL STEARATE 
ACETONE, C. P. 
DIACETONE ALCOHOL 
METHANOL, SYNTHETIC 


Standard 
Bleaching Powder 


Liquid Chlorine 
Single Unit Tank Cars Multi-Unit Tank Cars 


(1-ton Containers) 


150-lb. Cylinders 


Natrona Porous Alum 
Commercial Alum 





(Ht NCAT AT ANNUAL ANCA PTA 








| puENry 
H Fy, | PENNSYLVANIA 
“ SALT 
So BY | MANUFACTURING 
| COMPANY 


LLM) LT 


Executive Offices: 


Widener Bldg., Philadelphia, Pa. 





(@MMERCIAL SOLVENTS 
(@RPORATION 





Representatives: 





New York Chicago 
Sales Offices: Pittsburgh St. Louis 
17 East 42nd Street Aldwych House, Aldwych,W.C.2 Terre Haute Works: 
NEW YORK,N.Y. LONDON, ENGLAND INDIANA 


Philadelphia and Natrona, Pa. 


Wyandotte and Menominee, Mich. 
Chlorine Distributing Station, Babbitt, N. J. 


Plants—Terre Haute, Ind., and Peoria, Ill. 
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The Finest Raw 


Materials 
Quality goes through and 


through in the manufacture 
of Diamond 58% Soda Ash. 
The various raw materials are 
selected for their individual 
quality with the most meticu- 
lous care. 























DIAMOND ALKALI C0 


=PITTSBURGH,PA- 


= WORKS -ALKALI, O- 





At every important stage of 
manufacture a corps of ex- 
pert chemists concentrate 
their skill and knowledge in 
safeguarding the quality of 
Diamond Alkalies. The re- 
sult is a product which has 
gained a national reputation 
for its unvarying purity and 
uniformity. 


DIAMOND ALKALI COMPANY 


Pittsburgh, Penna. and Everywhere 
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To MAKE good alloy 
steel requires good 
ferro-alloys. Electro 
Metallurgical Sales 
Corporation offers a 
complete line of ferro- 
alloys of high quality 
backed by more than 
20 years of experience. 


Our Service Depart- 
ment is maintained to 
demonstrate the proper 
use and benefits to be 
derived from these al- 
loys. 


CHROMIUM 
HighCarbon Ferrochrome 
(maximum 6% carbon) 
Low Carbon Ferrochrome 
(in grades, maximum 
0.10% to maximum 
2.00% carbon) 
Chromium Metal 
Chromium-Copper 
Miscellaneous Chromium 


Alloys 
MANGANESE 


Standard Ferromanganese 
78 to 82% 


Low Carbon Ferromanga- 
nese 


Manganese Metal 
Manganese-Silicon 
(Silico-Manganese) 


Manganese-Copper 


Miscellaneous Manganese 
Alloys 


SILICON 


Ferrosilicon 15% 
Ferrosilicon 50% 
Ferrosilicon 75% 
Ferrosilicon 80 to 85% 
Ferrosilicon 90 to 95% 


Refined Silicon (minimum 
97% silicon) 


Calcium-Silicon 

Silicon-Copper 

Manganese-Silicon or 
Silico-Manganese 


Miscellaneous Silicon 
Alloys 


VANADIUM 
All Grades 


ZIRCONIUM 
Silicon-Zirconium 
Zirconium-Ferrosilicon 


C™. 
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durability at 
high temperatures 


Cte STEEL maintains its strength 
at high temperatures better than carbon 
steel. Chrome also increases resistance to 
oxidation and chemical attack. 


Chemists and Mechanical Engineers may 
prolong the life of equipment subject to 
corrosion by the use of chrome steel. 


Our Service Department will be pleased 
to recommend the kind of steel best suited 
for your needs. 










ectromet 
Brand 273%: 


Sole Distributors 


ELECTRO METALLURGICAL 
SALES CORPORATION 


Unit of Union Carbide and Carbon Corporation 
Carbide and Carbon Building, 30 E. 42d St., New York 
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Greater strength and 
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No Cin Alloy A pasa 





Every acid condition demands different rter sections Valves, pipe fittings and 
metallic structure to combat it. A single Ta che te ed pots other equipment 
alloy can never have a universal application. ~-and we make them according to your 


oii of alloys best employed for your 
particular problem of temperature, cor- 
rosive agents, pressure, etc. 


Therefore, you are not limited to one acid- 
resisting metal when you use American 
Manganese Bronze products. k 

We can also furnish Sheets, Rods and 
We make: Forgings of our own metals; and we have 


Auboclaves Mixing kettles facilities for designing, machining and fab- 
Airlifts Pickling crates and barrels ricating apparatus such as listed herewith, 
Circulating devices Rolls so as to supply exactly what you require. 


Send for Literature on acid-resisting Bronzes 
AMERICAN MANGANESE BRONZE CO. 


Founders and Metallurgical Engineers 


HOLMESBURG — PHILADELPHIA 
Pittsburgh Cleveland New Orleans New York 
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OLE CLUB HEADS - LUBRICAHDR BODIES + 1 
¥ASHING MACHINES - STUDS » DUPLICATING MACHINES - KiCkK PLATI 
VEDGES « STEEL FENGE PARTS - LOCK WASHERS - ARMS AND MUNIT! 
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PARKERIZING ts 
Rust Proofin 


ALES - SALES BOOK BINDE! 
{ENTS « TIRE LOCKS. SHO 








MO} PARKERIZING || 


Jobber Service Plants 


mH 
N ke ~ BALTIMORE, MD. > 
} AJ i Federal Tin Company, Inc, 
Parkerizing Dept., Charles and 
\ | Barre Sts. * 
BUFFALO, N. Y. ; 
Parker Rust-Proof Co. of Buffalo, 


Inc. 
( he ‘ 460 East Eagle St. ' 


rest BOSTON, MASS. E 
Hi [ ‘~ Rust-Proofing & Metal Finishing 
Corp., 

$ Commercial Ave. & Binney St., 
|: (; [| Cambridge C. | ; 
CLEVELAND, O. é 
-¥ Parker Rust-Proof Co. of Cleveland 
Bit 2617 E. 76th St. is 


CANTON, OHIO 
G. € 





Vi \ . C. Reiter ie 

' ‘ CINCINNATI, OHIO . 

. The Stolle Corporation 
I: P 227-241 W. McMicken \ 


N : CHICAGO, ILL. ; 
\RK UTS, bolts, washers and screws are in universal ARA ee ee Oo ly 
use—entering directly or indirectly into the fabrication DETROIT, MICH. 
cry of every manufactured product. The volume of these fe 2177 East Milwaukee Ave. 
essentials now being protected against rust by Parker- ae t+ ~~ Co., 
ih izing totals hundreds of tons daily. | i i 736 N. Main St. ' 
| EVANSVILLE, IND. 
2 3 Rust is an insidi ai 7 . i Evansville Plating Works 
sidious enemy in the home as well as in WA INDIANAPOLIS, IN 


: . D. 
the factory—wherever iron or steel is used. Rust is no Pogter Rust-Proof Co. of Indiana, 
; . . . . Nv ac. 
ih longer inevitable. Today leading manufacturers in every IOV’ 820 N. New Jersey St. 


line of industry are finding in Parkerizing an effective : KANSAS CITY KANSAS | 
: protection from corrosion. KS sk Parker Rust-Proof Co. of Missouri, I 





1215 Southwest Bivd. 


LOS ANGELES, CALIF. 
i Parker Rust-Proof Co. of 


vil The Parker Process is available to any manufacturer Lee Aadetes 
2500 East 23rd St. 


who will install the few simple tanks required, or at + ’ 
any of the Parkerizing Jobber Service Plants. i ' eT Wine Co., Inc. 
be 309 College St. t 

Parkerizing is accomplished by immersing cleaned LEIS MILWAUKEE, WIS. H 
. " 7” " . Badger Manufacturing Corp., 
iron or steel articles in a solution of hot water and CU Mitchell Ave., West Allis 
‘Parco Powder,’’ a clean, dry chemical of concen- ate NEW YORK . —_ 
. . Pyrene Manufacturing Co., 
trated rust-proofing energy, producing adequate results S 560 Belmont Ave., Newark, N. J. 
at low cost. PHILADELPHIA, PA. 
: Philadelphia Rust-Proof Co., 
‘i PWS 109 West Montgomery Ave. 
Send for your copy of “The Parker Process” PUEBLO, COLO 

at me 8 Colorado Culvert & Flume Co. 


2, 4 TS a & am PITTSBURGH, PA. 
I A R K E R R L ST- P R O O Fk CO ° pesesare® | ay y Co. 
2178 RAS’ "AIIKER PPNITIE ; \ 5th St. and Penna R. R., Sharpsburg 
EAST MILWAUKEE AVENUE ane WmanecEnee. Canae. 
7" 7 . ‘ y : 7 Best & Company, 
DETROIT ’ MICHIGAN \ ) : 7 2005 Clement Ave., Alameda i 
ST. LOUIS, MO. 
St. Louis Rust-Proof Co., 
514-516 S. Broadway. 
TORONTO, ONT. 
Fairgrieve & Son, ; 
50 Dovercourt Road ’ 
TOLEDO, OHIO 
Jas. E. Nagle & Sons, 
3835 Alexis Ave. 
TORRINGTON, CONN. 
Turner & Seymour Company, 
Parkerizing Department. 
WAYNESBORO, PA. 
Landis Engineering & Mfg. Co., Inc. 
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Longer 
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ure Iron Prolongs Life 


of Glue Cookers 


LUE making...with its long sustained heat and pungent 
corrosives...A hazardous assignment for any sheet or 
plate equipment. 


Yet ARMCO Ingot Iron proves worthy of the task. At the 
C. E. Francis Glue Company, Rushville, Indiana, the glue 
cookers shown above have rendered long, satisfactory service 
.+-more so than any metal this company has ever used. 


Considering its long life you will be agreeably surprised at the 
low initial cost of this pure iron. It saves as it serves. 


The office nearest you will gladly investigate your particular 
corrosion problem. Your request brings an experienced engineer 
to the scene. 


THE AMERICAN ROLLING MILL COMPANY 
Executive Offices, Middletown, Ohio 
Export: The ARMCO International Corporation 


Cable Address: ARMCO, Middletown, (O.) 
DISTRICT OFFICES 


Chicago Detroit San Francisco 
Cincinnati New York Pittsburgh 
Cleveland Philadelphia St. Louis 


. ARMCO 

















INGOT IRON 


RESISTS RUST 


Costs 
Less 
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SEAM 


18" Chromium 


Resist Corrosion — 
Endure High Temperatures 


EAMLESS Tubes and Pipe of Enduro 18-8 resist oxidizing 
acids and other corrosive agents maintain great strength 
at high temperatures — will not scale of become brittle 1m 
continuous service at high temperatures — are easily worked 
and weldable by either arc or gas 

The following sr typical physical properties, which may vary 
according to the normalizing temperature and also slightly 
with the amount of cold work done on cold drawn tubes in 
drawing to small sizes 


Physical Properties 
Noxpalized at Normalized at 
1500" F 1900 ° F 


Tensile Scrength 
91,000 


Lbs sq. 10 
YieldPoint Lbs persq.in 
Elongation in 8 in 
Brinell Hardness 


Chemical Analysis 
Casnn of Enduro 18-8, 
made 4 high frequency Carbon . - Under 12% 
Manganese . Under .50 
also manufactuted bY Phosphorous Under .03/ 
The Babcock & Wilcox Sulphur pr Under 03% 
=” Silicon - Under 50% 
Enduro 18-8, * corro- Chromium 17.0-19 0% 
Nickel . 8.0-9.0% 


Nickel is prod Seamless Tubes and Piping 


g are being widely 
losses due to 





rodu 
Cenaral Alloy ny fabe adopted jn all in 
high remperacures an 
furnish you with complet 
any corrosion or high tem 


& WILCOX TUBE CO 


sively 
& Wilcon Tube Co- 





To Eliminate Costly Losses 
B & W Adopt Enduro Stainless Iron 


Agathon Endur 

cfu : o Stainless Iron is . t 

pone ade Chemical and saetaitereical Engi = this recent 
piping for the c mas Enduro exclusively ioe enn eens ¢ This 
corrosion, to — industry. Its high degree Pon tubes and 
— 2 Porth we Fuks -- temperatures and fo a eh “ 
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Syracuse 
Detroit 


San Francisco ” Chicago 
hiladelphia 


New York 


Los Angeles St. Louis 


Cincinnati 
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THE SPI 


In a great steamship, all the complicated mass Of 
boilers, engines and pumps and the labor of the fire- 
room crew are directed towards a single end—a simple 
operation in itself—the uninterrupted revolution of 
the main shaft. 


So in a rayon plant everything that goes before leads 
to a single operation—the forcing of the cellulose solu- 
tion through the orifices of the-spinnerettes.. Rayon 
is not rayon until it has passéd through’ the jets and 
upon the uniformity of the hole sizes depends the 
uniformity of the filatures...We are alive‘ to this all- 
important fact and so we work:to a telerance of 


1/10,000th of an inch and closer if need be. 


~ 





BAKER & CO. INC 
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OF THE RAYON 


No material has yet been found to replace satisfactorily 
platinum-gold and palladium-gold for spinnerette making. 
These alloys are corrosion proof. They are tough. They 
machine perfectly and they always have a redemption value 
close to their original cost. Their worth as scrap is not 
much below the price of new metal. This small difference, 
plus a low making charge, is all you need consider should 
a change in the number or arrangement of holes seem ad- 
visable. With any other material, your renewal cost will 
at least equal your first cost. As scrap, it is worthless. 


Our long metallurgical experience makes it possible for us 
to work with you, should you wish to experiment with new 
precious metal alloys. And we shall be glad to do it. We 
are proud of the speed with which we make deliveries too 
and it is our practice to carry a certain stock of cups for 
each of our customers, so that emergency orders can be 
filled even more quickly. 


If you are contemplating a new plant or an extension of 
your present one, let us tell you in detail what we can do 
for you. 


54 AUSTIN 


NEWARK, N. 
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‘To insure satisfaction .. . use 


URALOY 


(The Original Chrome-Iron) 








Castings, bars, sheets, plates, wire, 





tubes, etc. 
| The Duraloy Company specializes , 27—30% Chrome 
- oe production of heat and corrosion resistant 16—18% Chrome 
It owns and operates its own plant at New Cumber- ALSO 
land, W. Va., (Pittsburgh District). CHROME.-NICKEL ALLOYS 
This plant produces only alloys for corrosion and 
oxidation resistance. 
Improved methods of manufacture, frequent additions 
of modern plant equipment and the advantages of 
specialization all help to make Duraloy a uniform 
high grade product. , 
To Resist 
Nitri id, hot Id, in all per- 
The cues a concentration; fruit ~ 
bl ids; poun 
D URALOY COMP ANY at Ges, eal par Gini, commie 
Pittsburgh Pa acids; heat to 2100 deg. F. 


























We Manufacture 
CORROSIRON 


acid resisting, high silicon cast iron. 


FLINTCAST = ae 
— abrasion, harder than white Carbide Free 
PYROCAST Metals and Alloys 


in casting form—resists heat. 


Ferro Titanium......... 25% Ti. 
con i gt Ferro Chromium....... 60% Cr. 





Ferro Tungsten...... 75-80% W. 

close grained strong cast iron. : Ferro Vanadium. Hay 35-40% V 
NICHOLS-HERRESHOF Pure Manganese... .96-98% Mn. 
ROASTING FURNACES Pure Chromium..... 97-98% Cr. 


all manufactured in our plant. 
MONEL METAL 


Representing International Nickel Co. 












Send for Pamphlet No. 2041 







Catalog on request. 


' METAL & THERMIT CORPORATION 
Pacific Foundry Company 120 Broapway, New York Crry 
18th and Harrison Sts., SAN FRANCISCO Pittsburgh Chicago Toronto Boston 8. San Francisco 
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Costly wear Curbed! 


How chromium plate greatly 


increases the life of wearing parts 


ihe 


aunt 


TELL LL LULL LL ALLL 


Bovevenvnnnvevevenencenennnenenes 


ECAUSE it has proved to be a 

highly effective means of combat- 
ing wear, chromium plate is being used 
for this purpose by an ever-increasing 
number of companies. 


For example, textile printers and card 
and paper companies are chromium 
plating their heavy, engraved copper 
and steel printing rolls, such as illus 
trated above—to reduce wear and 
avoid frequent costly reengraving. 


One company writes, “So far as the 
life of these chromium plated rolls as 
compared to the regular steel roll is 
concerned, we cannot say, for none of 


them have yet worn out. We can 
state, however, that in one instance, 
one of these rolls has been run suf- 
ficiently to have worn out an unplated 
roll at least twice, with practically no 
signs of wear yet visible.” 


If you are confronted with a wear or 
corrosion problem investigate the pos- 
sibilities of chromium plating. United 
Chromium, Inc., is organized to render 
a helpful and valuable service. Because 
of its many years of experience and re- 
search facilities it is in a position to 
give you sound advice and to cooperate 
with you fully and effectively. 


UNITED CHROMIUM 


INCORPORATED 
51 East 42nd St., New York City 
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Re, Se 
ar AND GENERAL 
DALL PACKIN 


v7... 


Send Today for a 
Sample of Rex 


Here is a sheet packing which | 
first started to manufacture in this 
country back in 1907. I have im- 
proved it to a point where | can 
now give it my unqualified ap- 
proval. 


It is made of asbestos and other 
heat-resisting materials and does 
not become brittle or deteriorate 
with age. Soft and pliable, it is 
easy to handle. 


It is ideal against extreme pressures 
and temperatures of steam, hot 
and cold water, ammonia, etc. 


A postal card request marked for 
my attention will bring a generous 


sample. 


Crandall Packing Co. 


Perfected Packings for Every Purpose 


Palmyra. N. Y., Boston, Chicago, Cleveland, Houston 
New York, Pittsburgh, Philadelphia, 
Kansas City, Mo., St. Louis 








POSITIVE 
EMPERATURE 
al ameg 
































Saves Expensive Materials and 


Avoids Fires and Explosions 
G recess Automatic Temperature Control places your 


process on a smooth production basis without inter- 

ruptions and delays resulting from fluctuating tem- 
peratures, 
Above is shown the illustration of an installation of a No. 931 
Sylphon Temperature Regulator and a No. 938 Sylphon 
Temperature Limit Valve on a steam jacketed Processing 
Kettle. The chemical reaction is started by heat about 300 
deg. F. from high pressure steam in the jacket. When the 
reaction starts, the contents rapidly generate their own heat 
and pressure. To prevent over-heating, it is necessary to 
turn off the steam and inject cold water into the jacket. The 
No. 938 controls the steam and cuts off at a pre-determined 
temperature and a reverse acting No. 931 in the water outlet 
prevents a further rise in temperature by controlling the 
circulation of cooling water in the jacket. 


The No. 931 Sylphon Regulator 


Spring Type for Controlling 
Temperature of Liquids 


Has double-seated balanced valve suitable 
for high or low pressures. Made in valve 
sizes % in. to 2% in., inclusive. 

Owing to its compactness, and the fact that 
it can be installed in any position, it is largely 





used in industrial processes, where one 
definite temperature is required from day 
to day. 


Sylphon Temperature Regulating Instruments are meeting 
all requirements in hundreds of plants. We invite cor- 
respondence. Detailed drawings supplied on all specific 
applications. Send for Bulletin ET-108. 


Representatives in all Principal Cities in U. 8S. A. 


European Representatives, Crosby Valve & Engr. Company, Ltd 
41-2 Foley St.. London, W. 1, England. 
Canadian Representatives, Darling Bros. Ltd., 140 Prince St.. 


Montreal, Que., Canada 
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Mason Regulators used at Ivorydale 


Tests more severe than any im- 





Tremendous quantities of steam are 
used in the manufacture of soap; posed during actual service are given 
exact pressures must be maintained each regulator before it leaves the 
or the quality of the products will be factory and experienced engineers 


lowered. Procter & Gamble use Mason 





know that Mason Regulators will 


Regulators extensively throughout relieve them of the worry and 












their plant for the accurate control responsibility for accurate pres- 


of reduced pressures. They give sure control... save steam 
constant, dependable service and help to reduce costs. 
without requiring a lot of You will find it profitable 
attention and their ac- to use them in your 
curacy does not di- plant. Write for a 
minish with long, copy of Catalog 


Ne. 623. 


steady use. 






MASON REGULATOR CO. 


Boston, Mass. 
San Francisco Office: 606 Howard Street 
Mason Regulator Company of Canada, Ltd., 686 Notre Dame Street West, Montreal 


1923 


fa 
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BAROMETRIC MULTI-JET 
CONDENSERS 


operate without air pumps 


The water jets produce the vacuum by condensing 
the steam and maintain the vacuum by entraining 


the air and gases. 


30 standard sizes—Vapor inlets 12 in. to 66 in. 


Bulletin 5- 


data. Send fora copy. 


AA (just published) contains interesting 


Specify S & K Barometrics 


for evaporators and vacuum pans 
The S @ K line also includes jets. 


valves, spray nozzles, heaters, coolers, 
oil burners, gear pumps, etc., for the 
chemical industry. 






CHUTTE 


CRTING 1190 Thompson St., Philadelphia, Pa. 





























| cupareter 

=n 
| Evaporator 

Ai 

\ 
. Multi Jet Evapor ato: 
| Condenser Floor 

_ 





























THE BABCOCK & WILCOX COMPANY 


85 Liserty Street, New Yor«k 


Builders since 1868 


of 


Water Tube Boilers 


of continuing reliability 
BRANCH OFFICES 


ATLANTA, Candler Building 
Boston, 80 Federal Street 
Cuicaco, Marquette Building 
CINCINNATI, Traction Building 
CLEVELAND, Guardian Building 


DALLAS, TEXAS, Magnolia Building 


Denver 444 Seventeenth Street 
Dwerroit, Ford Building 


HovsTon, Texas, Electric Building 


Los ANGELEZs, Central Building 





WORKS 
Bayonne, N. J. 
Barberton, Ohio 


since 
BRANCH OFFICES 


New ORLEANS, 344 Camp Street 
PHILADELPHIA, Packard Building 
PHOENIX, ARIZ., Heard Building 
PITTSBURGH, Farmers Deposit Bank Building 
PORTLAND, ORE., Failing Building 

SaLt LakKsz Crry, Kearns Building 

San FRancisco, Sheldon Building 
SeaTTLe, L. C. Smith Building 

HONOLULU, T. H., Castle & Cooke Building 
HAVANA, CuBA, Calle de Aguiar 104 


SAN JUAN, Porto Rico, Recinto Sur 51 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 


Stokers 1893 
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YSTEMS of Temperature 

Control for Offices, Work- 
rooms, and Process Rooms. 
§ Regulators to control the 
temperature of Liquids, 
Gases, and Air in Industrial 
Processes. { Thermostatic 
Regulators to control the 





mixing of Hot and Cold Air, 
Hot and Cold Water, Steam 
and Cold Water, to deliver a 
mixture at any temperature 
desired. { High Pressure 
Steam Traps. {Dial Indi- 
cating Thermometers. 
Write for Bulletins 


2727 Greenview Ave., Chicago. Also New York, Boston, Toronto, and 
31 other offices. See your telephone direct 


(G-3430-A) 


W ERS REGULATOR COMPANY 
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— 
Pipe Line 
Tracyfier 





é 











USES SAME PRINCIPLES AS THE TRACYFIER 


Guaranteed to deliver Standard Specification Steam. Note illustration show- 
ing baffles. (Do not confuse this precision-built instrument with ordinary 
separators or strainers.) Use it to obtain clean, dry steam to turbines, dryers, 
filters, burners, pumps, dye vats, etc.; clean, dry air to air tools, hoists, molding 
machines, etc. Can be furnished for any quantity or pressure of steam, air, 
gas, OF vapor; any size pipe lines. 


Write for new Bulletin No. 1047. 


ANDREWS-BRADSHAW DIVISION 


BLAW-KNOX COMPANY 
690 Farmers Bank Bldg., Pittsburgh, Pa. 
Offices and Representatives in all principal cities 


CYFIER 


THE STEAM PURIFIER 
























HOUSANDS of manufacturers have 

speeded up drying by installing Foxboro 
Automatic Recorder-Controllers for con- 
trolling temperature or humidity. This has 
been accomplished with perfect safety— 
without sacrificing quality. In most cases 
the quality of the finished product has been 
improved. 


The Trenton Potteries Company at Tren- 
ton, N. J., installed Foxboro Humidity 
Recorder-Controllers on their dryers three 
years ago. These instruments have made 
possible enormous savings in terms of 
money, labor and increased production. 


Foxboro Controllers are air-actuated. 
This means absolutely positive action. A 
Foxboro Controller operates on a quarter 
of one degree temperature variation. It 
makes an accurate and continuous record 
These records are 
Each in- 


strument is guaranteed as only the highest 


of the entire process. 
invaluable for future reference. 





OXBOR 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 


INSTRUMENTS for CONTROLLING, RECORDING and INDICATING TEMPERATURE, FLOW, HUMIDITY and PRESSURE 
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SPEED UP 
DRYING with 
FOXBORO 
CONTROL 


type of instrument can be. You take no 
risk. 


Write to the nearest Foxboro Branch Office 
for complete information. 


THE FOXBORO COMPANY 
Neponset Avenue, Foxboro, Mass., U. S. A. 


NEW YORK CHICAGO BOSTON DETROIT 
PHILADELPHIA PITTSBURGH CLEVELAND TULSA 
ROCHESTER, N.Y. ATLANTA LOS ANGELES DALLAS 


SAN FRANCISCO 


Sole British Representatives: 

Walker-Crosweller & Co. 

58 Queen Elizabeth Street 
London, S. E. 


PORTLAND, ORE. 


Peacock Brothers, Limited 
1605 Delorimier Ave. 
Montreal, Canada 














Celechron 


Foxboro Recording and 
Controlling Instruments 
can be furnished with the 
Telechron Motor, which 
insures maximum  accu- 
racy of time, perfectly 
synchronized records, and 
which eliminates all wind- 
ing, oiling, regulating and 
cleaning. Simply change 
the charts. 
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|} yoroem on heavy duty machinery must run cool. If they do not the 
consequences are not pleasant to imagine. 


Happily there is a low-cost, faithful, efficient guardian available to tell youat 
all times the hidden story of temperature... to bring the temperature to you 
fre mea on 


»m any place that is hard to get at... The Motoco Industrial Thermometer. 
Motoco has earned its place on five counts: Accuracy, dependability, con- . 
venience, ease-of-reading, and low-cost. Check these points against your need Industrial Thermometers 
or temperature knowledge, and you will find Motoco the logical selection. 
) assist you, may we send Catalog? 


THE MOTOMETER COMPANY, INC. 
8 Wilbur Avenue, Long Island City, N.Y. 
The MotoMeter Co. of Canada, Ltd., Hamilton, Ont. 
industrial gauges consult our subsidiary, National Gauge & Equipment Co.,La Crosse, Wisconsin 


4 


may be obtained in various ranges 
between Minus 40’F and Plus 750’F. 
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MAINTAINING UNIFORM QUALITY AT HIGH PRODUCTION 


When Boston Beans are baked by Friend Brothers in Melrose, Mass., the correct baking 
temperature is always known. The American Dial Thermometers over each oven keep this 


temperature within the sight of the operator constantly. He has absolute control all the time. 


Then when processing the beans in retorts, the temperature is automatically regulated by 
American Temperature Controllers. Nothing is left to chance. With these instruments it 
is possible to maintain high production and be assured of uniform quality. And it can’t be 


done without instruments. 


AMERICAN 


INSTRUMENTS 


SINCE 1851 
















Specify Catalogs Desired 

Indicating Gauges... . . , A-4 

Recording Gauges... . . E-4 

Gauge Testers ....... D-4 

Safety & Relief Valves . U-4 

Tachometers. ........ K-4 

Glass Thermometers .. . F-4 
American Precision Temperature- — ag oo + + G4 American Dial Thermometer is Mercury Ac- 
Controller. Simple. Rugged. Self- ecording ermometers H-4 tuated and guaranteed accurate to within 
Operated. Accurate. With favor- Temperature Controllers R-4 1% of scale range. For any temperature 
able conditions, regulation within range from —40 to 10000F, Made with 6* 
10F will be maintained constantly. dial and with connecting tubing up to 80 ft. 








CONSOLIDATED ASHCROFT HANCOCK CO. INC. 
AMERICAN SCHAEFFER « BUDENBERG DIVISION 


538 Berry Street Brooklyn.N.Y. 


Branches in Principal Cities 
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View of Marathon Paper Mill at 
Rothschild, Wis., where forty Republic 
Flow Meters help reduce steam costs. 





Come Up on the Hill 
with Republic 


OOD management is a continual war on waste. The 
successful operation of any plant is dependent upon 

the economical operation of all departments. Economies 
in one particular phase of operation are not sufficient 
to assure the profitable operation of the entire plant. 


You have cut your costs on steam production—does this 
same economy follow through to the various processes using 
the steam—or does economy end with the boiler room? 


Someone must have a hill-top view of the entire field 
of activity. Someone must co-ordinate the efforts of all 
departments. Flow meters will provide you with a com- 
plete check on the operation of each department. They 
will provide a complete and accurate record of the genera- 
tion, distribution and utilization of power in your plant. 

Bulletin ‘‘Steare Economy’’ mailed on request 
REPUBLIC FLOW METERS COMPANY 


Executive Offices and Plant - Diversey Parkway ~- Chicago, IIl. 
Branch Offices in 25 Principal Cities 


DOMINION FLtow Meters Co., Toronto, Canada ELEKTROFLO, Berlin, Germany E.ectror_o Meters Co., London, England 


REPUBLIC FLOW METERS 
































A Remarkably Small, Light 


and Efficient Combination 


for A. C. Current Measurements 
0.2 to 200 Amperes 


N the Model 539 Current Transformer, and its com- 

panion instrument the Model 528 A. C. Ammeter, 
Weston has made a most useful and noteworthy 
contribution to the art of electrical measurement. 

These instruments are handsomely encased in 
mottled red and black bakelite, and every feature 
of design and construction is fully in keeping with 
highest Weston standards. The miniature size and 
low cost of this equipment make it especially 
attractive for service where extreme accuracy is not 
of prime importance and where the expense of 
major instruments would be prohibitive. 

Moreover, it permits of measuring currents under 
one ampere which is not possible with transformers 
having five-ampere secondaries. Yet its testing 
range is sufficiently high to satisfy the great majority 
of current measuring requirements. 

These instruments are useful as auxiliary equip- 
ment for central stations; for installing and servicing 
household appliances; for industrial plants in test- 
ing small motors and other electrical equipment; for 
electrical manufacturers in checking their products; 
and for numerous other uses met with in the rail- 
way, mining, and engineering fields, electrical repair 
shops, laboratories and educational institutions. 

Write now for descriptive literature —of value 
to every business executive and engineer who is 
interested in the subject of electrical testing. 





Summary of Transformer Characteristics : 


Ranges: self-contained —2, 5, 10, 20 amperes; inserted 

primary — 50, 100, 200 amperes. Secondary, one am- | 
pere. Secondary burden, 2 volt-amperes maximum. 
Accuracy, 1% from 25 to 150 cycles. Weight, 2-5< lbs. | 
Self-contained ranges are changed by means of a | 
unique range - changing switch — fool proof, positive 

| and easy of operation. 











WESTON ELECTRICAL INSTRUMENT CORP. 
590 Frelinghuysen Ave. Newark, N. ]. 


—————_—... 
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Threaded Connections 





Threaded Connections 
Rack and Pinion 
Operating Mechanism 


Flanged Connections 
and Lever 
Operating Mechanism 








ROCKWELL 


Air-Tight Blast Gates 


for every purpose 


Strong, Compact and Quick 
Acting—these blast gates are 
ideally suited to a wide range of 
control operations, including 
low pressure air, gases, etc. 


Rockwell Air-tight Blast 
Gates provide the full area of 
the line. Accurate and positive 
control assured because the slide 


“stays put.” 


Low initial cost plus ability 
to withstand the abuse of years 
of hard service, make Rockwell 

Air-Tight Blast Gates eco- 


nomical control units. 


Write for Bulletin 282-E 


W. S. ROCKWELL CO. 
Industrial Heating Equipment 
50 Church St., New York 


(Hudson Terminal Bldg.) 
Detroit Chicago Montreal 


























Co., 


Mfg. 





manufacturers. 
of solvents daily from an exhaust of 12,000 
cu.ft. of air per minute. 


Installations Count! 


¢ View of two American Solvent Recovery 
adsorbers and connections in plant of Athol 
Athol, 


Mass., artificial leather 
These units recover 800 gal. 


¢ Do you have a solvent recovery problem? 
May we cooperate in designing the most suit- 
able plant to meet your peculiar conditions? 


AMERICAN SOLVENT Recovery Co. 


Co_umMBus, OH10 
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Bailey Electrically Operated Meters 


in a Large Paper Mill 


The largest and most important industrial power plants throughout the 
country use Bailey Equipment to insure economical and efficient production 
and distribution of steam. Continuous daily Boiler Meter and Fluid Meter 
records result in increased furnace and boiler efficiency, more economical 
utilization of process steam, detection of leakage losses and the provision 
of accurate steam consumption data for the cost department. 


In one plant 40.7 per cent of the total steam generated was unaccounted 
for before meters were installed. After installing meters 8.4 per cent was 
unaccounted for. ‘The installation of meters in this plant reduced the 
losses and increased efficiency so that the total reduction in steam generating 
costs was 42 per cent. Surplus boilers were discarded, the labor was 
reduced from 38 to 16 men and the boiler efficiency was increased from 
62.5 to 79.0 per cent enabling the meters to pay for themselves several 
times over in a year’s time. 






Write for Bulletins 34, 43 and 131 


. CLEVELAND. O.. 
ma lelatag asst @elclelelel 


100 
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_InpustriaL ASSOCIATES 
a? 2 ee > a2YTY RR Ss 


Enter 
New Fields 


CEE LECLERC 








Tue drying of organic glues 
can be economically done by 
spray drying. 

Centrifugal Spray Machine 
will atomize viscous and sticky 
liquids with remarkable success. 


Solutions or mixtures of solids 
with water are sprayed in a 
heated chamber. The water is 
instantly evaporated and the 
solids collected from the bottom 
of the chamber and from the 
exit gases. 

High yield and high fuel 
economy are obtained—as high 
as 12 lbs. of water evaporated 
per pound of fuel. 


Our Engineers are ready to 
assist in solving your particular 
problem. Among the materials 
we have dried are: 


Milk Sodium-Sulphate 
Casein Sodium Silicate 

Blood Ammonium Phosphate 
Garbage Calcium Phosphate 


Lithopone 
Ammonium Sulphate 
Copper Carbonate 
Benzoate of Soda 


Sewage Sludge 
Sodium Rosinate 
Soap 

Glue 


Write for details of our 
Patented Process 


OOOO} 
| INDUSTRIAL ASSOCIATES 


INCORPORATED 


101 Park Ave., New York City 


ODDO) 
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GARLOCK 


Sells Complete 
Mechanical! 
P 


A CKING 
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The Garlock Packing 
Company sells a com- 
plete line of Mechan- 
ical Packings manufac- 
tured from Asbestos, 
Rubber, Duck, Flax, 
Metal and various Fib- 
These 


packings are produced in 


PACKING SERvice pI 
rous compounds. 
every conceivable form, 


TT A such as Rings, Spirals, 
Duc F 





K AND RUBBER Pac KING SERVICE 


Coils, Spools, Reels, Sets, 
Moulded Specialties and 








Gaskets. They are designed, 








constructed and processed to 
take care of any existing 
Mechanical Packing con- 
dition. 

Let a Garlock Service Man 
solve your Packing Problems. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
CANADIAN GENERAL OFFICES, MONTREAL QUEBEC. 
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Progress 1n 
Vacuum Production 
Reduces Your 
Investment 


Incorrect water distribu- Correct water distribu- 
tion in sugar factory con- tion, Chicago-Byer Con- 


denser, enerally used. d . 15 feet high. 
25 feet nigh. Multiplic- Ses belie. ” . 


ity of baffles. 





































Denne patented design of the Chicago-Byer Barometric Condenser 
materially reduces the fixed charges on vacuum for the needs of the 
Process Industries. 


The recognized old faults of barometric condensers have been elimi- 
nated, as proved by many representative installations. 


The Chicago-Byer cools the non-condensible gases leaving at top 
to a point much lower than was previously thought possible. It is more 
efficient as a cooling and condensing medium. 


All barometrics have been reasonable in maintenance costs, but be- 
cause the Chicago-Byer has a much larger SAFE condensing capacity 
than any other of equal diameter or cubic capacity, its first cost is also 
lower. 


The Chicago-Byer is practical for all vacuum problems in the Process 
Industries. Write for Bulletin No. 717. 











Chicago Pneumatic Tool Co. 


Sales and Service Branches all over the world 


CcV-29 


6 East 44th Street New York, N.Y. 
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Control in Drying — 
Uniformity in Product 








“\ 


HE Metasap Chemical Company impresses its 
customers as being unusually thorough in its 
methods of controlling the uniformity of its product. 


On visiting this plant and viewing Proctor Dryers 
at work there, the chief chemist of the largest manu- 
facturing company of its kind in the world said: 


“I am certainly impressed with this equipment of 
yours (Proctor Dryers) and the absolute control 
it plays in a major part in securing uniformity in 


your product.” 








In passing this testimonial on to us—and to you— 
the Metasap Chemical Company adds its indorse- 
ment to a fact quite generally known throughout 
process industries— 

Proctor Dryers are a factor of certainty in manu- 
facture as well as the efficient means of drying. 


PROCTOR & SCHWARTZ, INC. 
PHILADELPHIA 


























After Comparison 
Your Choice 
Should be 
‘“*Frederking”’ 


“Original Frederking’’ Construction Jacketed Construction 


High velocity of heating or cooling medium. Low velocity of heating or cooling medium. 
Steel tubes cast in the walls; cannot crack or leak. All cast structure; subject to cracks and leaks. 


Multiple circuits of heating or cooling medium, produc- Single circuit of heating or cooling medium, tending to 
ing temperature uniformity. produce hot spots and cold spots. 


High effectiveness of heat transfer. Poor effectiveness of heat transfer. 


Velocity of cooling medium exceeds critical velocity, Velocity of cooling medium cannot, in practice, reach 
and variation of same gives wide range in total heat critical velocity, hence the heat capacity remains almost 
capacity | constant. 








Try ‘‘Original Frederking’”’ for Your Next Reaction Vessel 


BUILT IN U.S.A. BY 


BETHLEHEM FOUNDRY & MACHINE COMPANY 


BETHLEHEM, PENNSYLVANIA 


























ROBERTSON HAS CONTRIBUTED 
TO THE LOWERING 


OF BUILDING COSTS 
SF TARY) 


(s on the ther Cade 


+ 











Even the 
far places 


have learned 
that Robertson 
has Overcome 
building corrosion 








A WORLD-WIDE 
BUILDING SERVICE 
There are Robertson offices 


or representatives in the 
following cities: 


EUROPE 
London, Eng. Manchester, Eng. 
Leeds, Eng. Liverpool, Eng 
Sheffield, Eng. Birmingham, Eng 
Newcastle, Eng. Leicester, Eng 
Birkenhead, Eng. 
Ellesmere Port, Eng. 
Cardiff, Wales Glasgow, Scotland 
Dublin, treland Belfast, Ireland 
Brussels, Belgium 
Hamburg, Germany 
The Hague, Holland Athens, Greece 
Malmo, Sweden 


ASIA 
Colombo, Ceylon Hongkong, China 
Shanghai, China 

Yokohama, Tokio and 

other cities in Japan 
Bombay, India Calcutta, India 
Karachi, India Madras, India 

Quilon, South India 

Singapore, Straits Settlement 


AFRICA 
Cairo, Egypt Khartoum, Sudan 
Nairobi, Kenya Colony 
Accra, Gold Coast Colony 
Lagos, Nigeria Durban, South Africa 
Johannesburg, South Africa 
Port Louis, Mauritius 


NORTH AMERICA 
Pittsburgh and 40 other cities in the 
United States 
Toronto, Canada Montreal, Canada 
Sarnia, Canada 
St. Johns, Newfoundland 
Mexico City, Mexico 


WEST INDIES 


Havana, Cuba Curacao, D.W.I 
Kingston, Jamaica 
San Juan, Porto Rico 
St. Thomas, Virgin Islands 
Bridgetown, Barbados 
Port of Spain, Trinidad 


CENTRAL AMERICA 


Belize, British Honduras 
Colon, Canal Zone 
Guatamala City, Guatamala 
Managua, Nicaragua 

Panama, Panama 
San Salvador, Salvador 


SOUTH AMERICA 
Buenos Aires, Argentina 
Rio de Janeiro, Brazil 
Valparaiso, Chile 
Barranaguilla, Colombia 
Bogota, Colombia Cali, Colombia 
Medellin, Colombia Lima, Peru 
Montevideo, Uruguay 
Caracas, Venezuela 


OCEANIA 


Melbourne, Australia 
Sydney, Australia Honolulu, Hawaii 
Manila, Philippine Islands 
Auckland, New Zealand 


At Karachi, in India, on the Arabian Sea, this largest airship shed in the world, 
has a roof of Robertson Protected Metal (RPM). In the Congo, too, and the Gold 
Coast; in China and Japan; in Egypt and Australia; in New Zealand and Sum- 
atra; in Singapore and Persia and Spain and the Falklands ... . in the four 
corners of the earth you find Robertson products waging a successful battle 
against corrosion. 


HE only truly successful method in modern history for pre- 

venting rust and corrosion in the roofs and sidewalls of indus- 
trial buildings has been developed right herein the United States, by the 
H. H. Robertson Company. 


Little wonder that it has leaped the seas and gone into practically every 
civilized country; for the red plague of corrosion is as serious a menace to 
the profits of industry as an epidemic is to the health of a nation. 


Freedom from corrosion! The elimination of maintenance expense on 
building coverings! No painting! Low initial cost! And such complete 
adaptability that if your buildings need to be enlarged or re-arranged this 
can be done without loss and without large expense . . . . . These are 
the advantages of Robertson Protected Metal (RPM). 


The Robertson Process is based on the principle of permanent external 
protection for corrugated steel . . . . . permanent external coatings that 
keep all destructive agencies entirely away from the steel. 


Corrugated steel is an ideal material for covering buildings .... . if it 
can be stopped from corroding. The Robertson Process makes it possible 
to take that ideal, low-cost, adaptable material and make it as permanent 
as you want your building to be. 


No matter what corner of the globe your plant is in . . . . . no matter 
what the climatic conditions .....mno matter what the corrosion 
problem ... . . Rebertson engineers have had ample experience with just 
such corrosion problems before. Send us your problem and let us offer a 
solution. It will cost you nothing. 


H. H. ROBERTSON COMPANY ; ist NATIONAL BANK BLDG., PITTSBURGH 


ROBERTSON 
— Ge 


BUILDING SERVICE Copyright 1928, H. H. Robertson Co. 
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ATMOSPHERIC TYPE 


BUFLOVAK DOUBLE DRUM DRYERS 


Successfully dry either dilute or heavy liquors 


HROUGH a wide range of materials from Rayon prod- 

ucts through to milk, BUHOWK Double Drum Dryers 
are being used in increasing numbers because they success- 
fully meet certain drying problems. 





Either dilute or heavy liquors can be economically dried 
without any change in the equipment. This range of applica- 
tion is possible because the material is delivered into the 
space formed between drums and end boards. Here, in the 
case of dilute liquors, a partial concentration occurs caused 
by the heated drums. Many liquors that are heavy and 
viscous can also be dried because they are kept hot and 
fluid. 


There are no feeding or circulating systems to clog; once the 
material is delivered between the drums it is never re- 
circulated. 


Salts of limited solubility can also be successfully handled 
because any salts which separate out adhere to the drum sur- 
faces when the solution is brought to saturation at the boil- 
ing point. 


The BUROWK Research Laboratory is equipped with one of 
these dryers, for the purpose of testing the various products 
of customers. 


PRODUCTS 


Acetates 
Aluminum Sulfate 
Ammonium Chloride 
Ammonium Salts 
Arsenates 
Benzoates 
Bichromates 
Buttermilk 
Chromates 
Citrates 
Ferrocyanides 
Ferric Chloride 
Formates 
Hypophosphites 
Lactates 

Milk 

Oxalates 

Packing House Glue 
Permanganates 
Rhodanides 
Salicylates 
Stannates 

Sulfite Waste 
Sulfonates 

Thiosul fates 
Tanning Extracts 
Tartrates 
Tungstates 
Vanadates 
Vegetable Glues 
Some of the Borates 


BUFFALO FOUNDRY & MACHINE CO. 
1551 Fillmore Ave., Buffalo, N. Y. 


CHICAGO NEW YORK ST. LOUIS 


SAN FRANCISCO 





EVAPORATORS—DRYERS—CHEMICAL EQUIPMENT 











mits, © 





“HURRICANE” Truck Tray Dryer of the Type Used for 
Lithopone, White Lead, Dry Colors, Oxides, Dyes, Copra 

Automatic Continuous Dryers 

are built for larger quantities 


Rapid and 
Economical 


DRYING 


for Your Product 


OME products require exceedingly 
S close control of temperature nd 
humidity during drying. or 
others, high-speed, low cost produc- 
tion is the all-important considera- 
tion. 


and Pharmaceuticals. 





Pharmaceuticals, Pigments and a 
great many other chemicals, both 
light and heavy, are being success- 
fully dried in ‘‘HURRICANE”’ Dryers. 
Every Dryer is guaranteed for de- 
finite performance. 


‘**HURRICANE”’ engineers have had 
more than 30 years’ experience with a 
great variety of drying problems. 
Perhaps they can help you produce 
more efficiently, or improve the 
quality of your product, as they have 
done for many others. 


THE PHILADELPHIA 
DRYING MACHINERY CO. 
3351 Stokley St. 


New England Office: 53 State St., Boston, Mass. 









Philadelphia, Pa. 
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SURFACE CONDENSERS 
JET CONDENSERS 
BAROMETRIC CONDENSERS 
OIL VAPOR CONDENSERS FOR 
HIGH VACUUM DISTILLATION 
LEACH FRACTO CONDENSERS 
AND HEAT EXCHANGERS 
RADOJET AIR PUMPS FOR VACUA 
UP TO 29.95 INCHES 
FORCED AND NATURAL DRAFT 

COOLING TOWERS 


C. H. Wheeler Manufacturing Co. 


19th St., Lehigh and Sedgley Aves. 
Philadelphia 


PHILADELPHIA 








: 
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One of our 8-ft. 6-in.x65-ft. Dryers in a Cement Plant 
Christie Dryers are made in various designs 
to fit any specific need. 











Your success depends on the selection of 
Proper Equipment. Our success depends 
on supplying YOU with Proper Equipment 


We design and manufacture 


CHRISTIE ROTARY DRYERS AND CALCINERS 
SHAFT OR ROTARY LIME KILNS 
MECHANICAL AND HAND-POKED 

GAS PRODUCERS 
STEEL TANKS AND STACKS 
STEEL PLATE CONSTRUCTION OF ALL KINDS 


Adopt Our Recommendations 
They’re Safer 


DUFF PATENTS Co., INC. 


320 Union Trust Bldg., Pittsburgh, Pa. 











CUOUEODUEEEGDOEOEREEOCREEaeeaaT 


TIME CCL CLUE ULULLL LUELLA Loi 


SRpenannaneaieuaeees 

















PECPEOOEEEEOUREDOUEEEEEGDOCEEREGOEDPRROSRIEROOEEEEEOTE 
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“The Meter will prove our point /” 


) 























Saves 4 


the horse-pawer 


I 


ei ee 








The “Tempervane” requires 50, less current than 


units equipped with centrifugal type fans! 


| kee a Sturtevant Engineer explain how the 
«“'Tempervane”’ effects this economy in 
industrial heating — 


“The *Tempervane’ Unit Heater utilizes 
Aerofin heating elements. These elements offer 
a very low resistance to air. Propeller fans 
operate at their highest efficiency against low 
resistances, whereas centrifugal fans operate at 
lowest efficiency against low resistances. 

“The issue was plain and clean cut. We chose 
propeller fans, cut motor horsepower fifty 
per cent and halved the current 
consumption. Exhaustive laboratory 
and service tests have proved we 
were right—and the meter will prove 
our point!” 


Suspended type“ Tempervane™ 





Precedent played no part in the design ot the 
“‘Tempervane’’. It would have been just as easy 
to have specified centrifugal fans (of which, 
Sturtevant manufactures thousands), but our 
Engineers were out to design a better unit heater 
... better in performance ... most economical in 
current consumption. 


The “Tempervane”’ is the result. It has been 
subjected to the most exacting laboratory and ser- 
vice tests ever conducted . . . It has proved itselr 
by meeting the highest standard ever established 
for industrial heating equipment. 

We would welcome your request tor 
indisputable evidence of  Temper- 
vane’ economy. Write our nearest 


office for Catalog 363. 


B. F. STURTEVANT COMPANY 
Plants and Offices at: Berkeley, Cal.e~» Camden, N. J.©* Framingham, Mass.c+ 
Galt, Ontario «Hyde Park, Mass.-+ Sturtevant, Wis. 


Branch Offices at: Atlanta; Birmingham; Boston; Buffalo, 


Camden; Charlotte; Chicago; Cincinnati; Cleveland; Dallas; 


Denver; Detroit; Hartford; Indianapolis; Kansas City; Los Angeles; Milwaukee; Minneapolis; New York; Omaha; Pittsburgh; 
Portland; Rochester; St. Louis; San Francisco; Seattle; Washington, D.C; Canadian Uffces at: Toronto, Montreal and Galt. 


Also Agents in Principal Foreign Countries. 





Ate. v.S. PAT. OFF. 


= mpl care 
van Ys Heating Units 
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Freas Electric Drying Ovens 


THESE WELL-KNOWN OVENS, through their reliable performance, 
have proven, through the course of years, a superiority over other products of 
this character which is undisputed and which has given them the position of 
the standard oven of its kind today. Several other types of ovens have 
appeared on the market, but have either not been able to reach the degree of 
accuracy that is attained in the Freas oven, or have been so complicated that 
they have not been found satisfactory in practical use. 
























The Freas electric oven automatically controls the heat to a constancy of 4% 
Centigrade and will maintain that temperature as long as the current is on. 
The heating units are easily removable and replaceable by the operator. The 
walls are very heavily insulated and the entire mechanism of the make and 
break is outside of the service chamber. ‘This precludes danger from explosion 
of volatile gases evolved during the drying process. 

The oven is made in a number of different sizes and styles, and covers a field 
of utility far in excess of any other constant temperature oven. 

As district distributors for the entire line of Freas and Thelco products we carry a 
heavy assortment of different types of ovens and incubators in stock, and are prepared 


to make prompt shipment.—Complete detailed information as to construction, method 
of operation, types, etc., will be cheerfully furnished upon request, at any time. 


Descriptive Price List Upon A pplication 








NICHOLS 
HERRESHOFF 
FURNACE 


for 
ROASTING - CALCINING - DRYING 


W rite for Bulletin No. 200 




















We invite consultation on your problems 


NICHOLS COPPER COMPANY PACIFIC FOUNDRY COMPANY 


25 Broad Street 18th and Harrison Streets 
NEW YORK, N. Y. SAN FRANCISCO, CALIFORNIA 
*FOREIGN DISTRIBUTORS 
Huntington, Heberlein & Co., Ltd.. Metallbank und Metallurgische Gesellchaft, 


Lendon, England Mitsui & Co., Tokio, Japan. Frankfurt, a. M., Germany 
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“Do it electrically” with Freas Ovens 


1. Faster Production—because of greater speed of heat 
transfer to the work; ability to use higher temperatures 
with safety; adaption to a set routine with consistent 
accuracy of performance. 

2. Better Quality of Product—because of the cleanliness of 
electric heat—no dirt or undesirables of combustion to 
contaminate products; and uniform heat distribution 
eliminates distortions due to localized heating. 

3. Greater Economy of Operation—because of higher effi- 
ciencies inherent in electric heating; economies of auto- 
matic control, savings in time, floor space, and materials; 
and reductions in labor and supervision. 





Freas THERMO-ELECcTRIC 
CoMPANY 














FREAS 


ELECTRIC HEAT AUTOMATICALLY CONTROLLED 


Electric “Ovens 


—for 3 good reasons 


In comparison with fuel and gas 
fired ovens—economic and produc- 
tion advantages are overwhelmingly 
in favor of Freas Electric Ovens. 
Freas Ovens are made in standard and 
special sizes, and also built to specifi- 
cations. We shall be pleased to fur- 
nish any information desired. 


1209 SouTH Grove STREET 
IRVINGTON, N. J. 





































To Meet Individual 
Drying Requirements 


Whatever your requirements may be, 
Sturtevant Drying Equipment can 
meet your needs exactly. Sturtevant 
manufactures a large and varied line 
of drying equipment and is therefore 
able to give unprejudiced advice re- 
garding the application of such 
apparatus to each individual job. 


Our engineers believe in fitting the 
equipment to the job and not in fit- 
ting the job to the equipment. We 
will gladly study your drying prob- 
lem and recommend the kind of 
equipment that will work for you 
most efficiently and economically. 


So 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS. 


Offices in principal cities 


urIeCVa 


(REG-U-S-PAT* OFF-) 


Drying Equipment 








Chemical & Metallurgical Engineering — Vol.35, No.12 





McDanel 


Refractory Pyrometer Tubes 
and Protection Tubes 


Years of experience in the refractory porcelain 
business plus a large number of tests of actual 
operation assure you that McDanel Products are 
right in every respect. In these tests, McDanel 
Tubes have proven to be far superior to various 
other makes. It will pay all pyrometer users to 
specify McDanel Tubes with their instruments or 
next replacement order from their instrument 
makers. 
We have also developed a very suc- 
cessful combustion tube for carbon 
determination which has met with 
marked success. 


MecDanel Refractory 
Porcelain Co. 
Beaver Falls, Pa. 














i. 
TS ee. ip 


I] arm ieee 
| Write for complete information on 


McDanel Products. 











t 
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nm 
The Hevi Duty Electro- 


Magnetic Furnace finds 
ready application in met- 
allurgical laboratories to 
determine and establish 
the best working cycle for 
effective heat treatment 
In testing, the temper- 
atures applied in produc- 





f tion are duplicated. The 
| } exact rate of heating is 
Wan OAs ey reproduced. Therefore 


the data obtained can be 
applied to production 
“vith the assurance that 
the excellent test piece of 
the laboratory will be a 
fair sample of the work 
of production. 





There’s a Hevi Duty 
representative in your 
territory. He will 
gladly go into details 
regarding this mag- 
netic detector. 








Typical vertical furnace with 
tandard control equipment. 


HEVI DUTY ELECTRIC Co. 


MILWAUKEE, WISCONSIN 








COCCUEEURCOEECU ETUDE 


TOHeeeneaanenns 


TIT 
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can do that. Our greatest asset, as 
is the organization whose engi- 





Most 


we see it, 





neering ability enables us to show 
you manufacturers how to de- 
crease your drying costs and thus 
increase your profits. 

That is why we are represented 
not by salesmen but by trained 
drying engineers. It is their 
function to go into your plant, 
study your present methods and 
then, with our experience to 
guide them, suggest a way to 
dry your product more efficiently 
and economically. 


At the disposal of these men is 
all the knowledge that we have 
gained in forty years of building 
drying machinery. Having 





5 Ways 


to cut drying costs 


] The first way is to permit 

Louisville Drying Engineers 
to make a study of your dry- 
ing problems. They will 
recommend a Louisville Dryer 
which will— 


Cut fuel expense from one- 
& third to one-half in many 


cases: 


Deliver dried material con- 
tinuously, thus permitting of 
uninterrupted plant operation 


Cut the number of attend- 
ants needed to one in most 
Instances; 
= Reduce the amount of floor 
ES space required as much as 
80%. 








LOUISVILLE 


Building Profits for You 





These men are building more than a dryer 
... they re creating a means to lower costs! 


We pride ourselves on doing a great deal more 
than merely building drying machinery. 
any one with money enough to equip a plant 


served more than a thousand manufacturers 
among fifty different industries, we attack with 
confidence any drying problem, anywhere. 


That this confidence is justified is proved by the 


record of results. We can point 
to fuel savings of 61%, labor 
savings of 76%, space savings 
of 83% and production increases 
of 100%. Any number of in- 
stallations have paid for them- 
selves in as little as one year’s 
time—surely a handsome return 
for a little intelligent listening. 


Why not avail yourself of the 
accumulated knowledge of this 
pioneer dryer building com- 
pany? It costs nothing to 
consult a Louisville Drying En- 
gineer, and the suggestions he 
may be able to make may be 
worth thousands of dollars to 
you. 





Pin to Letterhead 





PRYLO MACHINERY 


a m1 rN N Ze Mail to Louisville Drying Machinery Co., 451 Baxter 
= P. Ave., Louisville, Ky., for further particulars of the 
= Incorporated service offered by Louisville Drying Engineers, No 
: ° ° , obligation. 

: 451 Baxter Ave., Louisville, Ky. 


Cable Address, Loudry, Louisville, Kentucky 
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' MORNING POST | SHEFFIELD—“The Home of Steel” Endorses 
— - the AJAX-NORTHRUP High Frequency 


| — Induction Furnace 


ELTED The furnace referred to in the clipping is an Ajax-Northrup 
TEEL M high frequency crucible furnace, used for the manufacture of 
S high quality tool steel, having a market value ranging from 


BY RADIO $250 to $750 per ton. 


A demonstration at Edgar Allen and Co., Ltd., Sheffield, 
ee England, proved both the technical and economical advantages 


\ Wooden of the Ajax-Northrup furnace. 


ce in Among the technical advantages are: purity of the steel pro- 
Furna duced; homogeneity of the metal because of the electrical stir- 
Box ring of the metal; temperature control; cleanliness of 

operation, etc. 


—" The old methods of melting took three to four hours to melt 60 
sa ET pounds of high-speed steel; The Ajax-Northrup furnace will 
ELD’S SECR melt 450 pounds in from 50 to 55 minutes at one-half to two- 


thirds the cost per ton! 


Send for a complete copy of this clipping— 
it’s an interesting story. 


E. F. NORTHRUP 
V. Pres. &€ Tech. Adviser. 


G. H. CLAMER 


resident 


| 
\ 


Correspondent 





SLD Tuesday: 
the 


\ \,\, Wi 
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: ain give : manufac- Py = Naw" Wi é 
| sheftild Rov acience of “ign frequency Ajax Electrothecmt ae oration 
world in the | » first =a . ¢ by x ZL 
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A—50 Pound ’Lectromelt Furnace For Laboratories 
Operates on 110 volts, single phase A. C. Direct, Indirect or Submerged Arc 
This furnace finds its greatest use in research laboratories, specialty manufacturing 

plants and technical schools. 


It is used for melting irons, steels, ferrous alloys, non-ferrous metals and alloys, fusion 
investigations, ore reductions, refractory experiments and similar work. 


PITTSBURGH ELECTRIC FURNACE CORPORATION 


Manufacturers of "Lectromelt Furnaces up to 50 tons capacity for Carbon and Alloy Steels, Gray 
and Malleable Irons. Special Furnaces for Carbide, Ferro-Alloys, etc. 


Post Office Box: 1125 PITTSBURGH, PA. 














JE HAVE been building dryers for 

the Process Industries since 1908. 

We have successful installations on 

salt, graphite, fertilizer materials, garbage, 

sewage sludge, reclaimed rubber, coal, chemi- 

cals, pigments, leather scrub, fish scrap, wood 
chips, cement, lime, glass, sand, etc. 





We have ten different models and nine dif- 
ferent sizes, one of which will fit your need. 


Send for catalog. 


The W. E. Prindle Mfg. Co. 


Successors to Buckeye Dryer Co. 
General p ose Drve b l y > ; 
~ heated. Since 18 to St wsteoekn 187 W. Lakeview Ave., Columbus, Ohio 
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the instant 


The moment you are ready for your gas 
flame, it springs into full action! 


Likewise, at your will, it is instantly and 
completely extinguished. 


When you use gas, there is no carrying 
over of fires during periods when heat is 
not wanted. 


Nor is time lost in bringing a fire up to 
the required temperature. 


This feature alone of gas for industrial 
uses is important. It represents a val- 
uable saving of time; conservation of 
man-power, and economy of operation. 


More than that, the flexibility of gas, 


Aw™ 








which makes possible this very feature, 
insures perfect temperature control for 
every manufacturing process. 


Quite naturally, this makes for improved 
products and fewer rejections. 


Considering all the many advantages 
afforded by gas—of which these are but a 
few—it is no wonder that industry is to- 
day employing gas in 60,000 different 
ways! 


Your local gas company will be glad to 
tell you how gas can be profitably em- 
ployed in your plant. Telephone or write 
to them—your inquiry will not obligate 
you. 


For free copy of book, “Industrial Gas Heat”, address 





American Gas Association 
420 Lexington Avenue, New York City 





YOU CAN DO IT BETTER WITH GAS 
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you want i 
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Backed by 20 years of Experience / 





7 SULPHATE BLACK LIQUOR S 











VERY Zaremba Evaporator reflects long ex- 
perience in meeting the special requirements 
of different plants throughout the industries. 
From the very beginning—twenty years ago—the 
spirit of helpful service, coupled with a scientific 
knowledge and painstaking study, has been dem- 
onstrated by Zaremba Engineers. 
Whatever your evaporator requirements specify 
Zaremba and you'll be sure of the evaporator best 
suited. 


AREMBA (\OMPANY 


168 Franklin St., Buffalo, U. S. A. 











BODIES 108-IN. 





a New York City Office: 95 Liberty St 
DIAMETER 











- M 


METTLER ENTRAINED COMBUSTION GAS BURNERS 


are guaranteed to produce the best results obtainable from combustion 
of gas (City gas, coke oven gas, natural or still gas). Since all air 
for combustion is taken in through the burner itself, either reducing, 
neutral or oxidizing flame can be obtained by adjusting the air damper. 
Mettler Burners are suitable for all kinds of boilers and furnaces. 


406 S. Main Street 


Write for catalogue. 


LEE B. METTLER CO. 
LOS ANGELES, CAL. 





W.N. BEST Oil Burners 














Le 





One of several furnaces heat- 

ing pipe ends for vanstoning 

at Benj. F. Shaw Co. plant 
Wilmington. 





There is a Best Oil Burner for practically every 
industrial heating requirement. 

With ability to furnish proper sizes and types 
soundly engineered, each application insures satis- 
factory results. 


[f vou are looking for Oil Burning Equipment that 


is dependable and efficient, send your inquiries to 
“up 














gest. Catalogs sent upon request. 
’ : Battery of forty-two 250 hp. 
W . N. BEST CORPORATION boilers in root Mills fired 
‘é br W. N. ES a 
Engineers and Manufacturers Since 1890 -- Oil a — 


Greeley Sq. Bldg., Sixth Ave. & 3lst St., New York, N. Y. 


epimers  S 
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a TANK CO.u-m 





Special linings for special purpose Wood Tanks 


HAUSER-STANDER - -- - 


One of the advantages offered in Hauser- 
Stander Wood Tanks is adaptability to 


Ree ee nah ema * 
oe the job. 


2 

a rans: ee * s 2 

es BR sie. Years of experience in meeting all manner 

: of wood tank uses enable us to design, build, 

and erect tanks that will give longer, better 
service. 





Protecting linings of Rubber, Wood, Lead, 
etc., are common to Hauser-Stander Wood 
Tanks. Tell us the use you wish to make of 
a wood tank and we will suggest the correct 
tank for your service. 














In many instances we have furnished tanks 
with proper outlets, agitators, heating coils 
and other special parts. 


Our catalog shows many adaptations of 
Hauser-Stander Tanks and will be of inter- 





We show tank cars, rubber lined by a special process to est and value to anyone considering a wood 
arry concentrated muriatie acid. The lower illustrati “at peed 
oa wpocial mensuring tank with Dertren Gauge Glass, tank. Write for a copy. 


Fittings and Outlet. 








THE HAUSER-STANDER TANK CO. 


CINCINNATI, OHIO 




















LANCASTER 
STEEL PLATE 
PRODUCTS 











Kettle 9 ft. 5 in. dia. x 15 ft. 8 in. long having Special Radius 
Heads and Forged Steel Nozzles for Pressure Work 
in a large Chemical Plant 


Pressure Vessels 
or Storage Tanks, 
Rotary Kilns, and Driers, 
Retorts, Stills, Towers, 
Stacks and Breechings 


Specialists in Fabrication 
of High Chrome Alloys 


You will reduce your Ultimate 
Cost of Equipment and Operat- 
ing Difficulties from Heat, Pres- 
sure, and Corrosion, by combin- 
ing Our Fabrication Experience 
with your own General Design. 


LANCASTER IRON Works 
200 Hager St., Lancaster, Pa. 
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A Cycle of 


7 hours and 52 minutes 


with minutes cleaning 


and Repeat 


One of our Vallez Rotating Leaf Filters has 
been running continuously for four years on 
that cycle, on black liquor. 


That Cuts Costs 


Only eight minutes’ labor per shift! This 
filter will handle material so dilute that a cake 
would not form on a continuous filter. 


We Build 


High Duty Vacuum Rotary Filters 
Vacuum Pressure Filters 
Evaporators 


Tell us your prob- 
lem. It is no harder 


Condensors Stills than others our 
Saturators Kilns engineering depart- 
Settlers Driers ment has solved. 
Ketorts Towers 


Jousert & GosLin MaAcHINE & Founpry Co. 
BIRMINGHAM, ALABAMA 


New York Office: 82 Beaver Street. Cable Address: “JOUGOS" 














Coatesville 
Scotch Marine 
Type Boiler 





Why Do We Stress 
EXPERIENCE? 


(1888-1928) 


Our forty years’ experience in boiler and steel plate fabri- 
cation enables our Engineering Department to suggest 
the best methods of construction—and is your assurance 
of satisfaction when you order Coatesville products. 

We make fire tube boilers of all types and sizes, Breech- 
ings, Stacks, Riveted Pipe, Digesters, Storage and Pres- 
sure Tanks, Autoclaves, Kilns, and Heavy Steel Plate 
Work of any description. 


Whatever your requirements, we ask 
for an opportunity to quote. Write us! 


COATESVILL 
BOILER WORKS 


Boilers - Tanks- Steel Plate Work 


Main Office and Works—COATESVILLE, PA. 


Philadelphia New York San Franeisco 








Boston 
141 Milk St. 


111 8. 15th 8. 30 Chureh 8t. 945 Pine St. 
Pittsburzh Baltimore Newark 
Union Trust Bldg. Lexington Bldg. 60 Park Place 
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Acid-Proof Chemical Stoneware 


General Ceramics Stoneware is 
designed by experienced engineers 
to insure the greatest mechanical 
strength and resistance to stresses 
caused by temperature changes. 


The material is incorrodible and 
cannot be penetrated by the most 
concentrated acid. It is vitrified 
clear through and is leak proof. 





Long life under the hardest condi- 
tions proves its high quality. 


G-C 
Products include: 


Vessels 
Towers 
Cooling Coils 
Faucets and Valves 
Piping 
Pumps 
Exhausters, etc. 






A large stock of standard equip- 
ment—a selection from which will 
fill practically every need at a 
decided cost saving to the user. If 
the conditions require, we have 
every facility to insure prompt de- 
sign and delivery of special equip- 
ment. 


Write us for Bulletins 





GENERAL CERAMICS COMPANY 


225 Broadway, New York City 


Sales Offices: 276 Monadnock Bidg., San Francisco. 208 So. La Salle St., Chicago 
1111 Beaver Hall Hill, Montreal 
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The NILES “Ringseal”’ 
Steel Container 


Laughs at 


Rough 


Treatment 







Patent Pending 







No terrors of 
shipping loss 
need be feared 
when your prod- 
uct is carried 
in this strong, 
attractive steel 
container. 


A Rugged 
Container 

















That Seals Perfectly 


HAT a satisfaction it is to the manu- 
facturer as well as to the ultimate 
purchaser, to know that every shipment will 
come through safely. No damage—no leaks, 


whether for 


local or export shipping, when 


you adopt the popular NILES “Ringseal” 


Container. 


A single stroke seals this pail 


perfectly, and it opens with equal ease. Ideal 
for shipping Paints, Greases, Soaps, Edible 
Fats, Fruit Juices, Chemicals, etc. 


Many Exclusive 
Features 


Offered in sizes holding from 25 
lbs. to 100 Ibs. Can be finished in 
any color and any label design 
strikingly lithographed. Let us 
send you illustrated literature and 
complete details. 


THE NILES STEEL PRODUCTS CO. 


NILE 


NILES, OHIO 











RINGSEAL 








Chemical & 
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ENGINEERS 


COMPLETE organization of 
structural, electrical, me- 
chanical engineers that can plan 
and execute your entire ot ery 


One contract with plans, cost, 
delivery date, and your complete 


satisfaction guaranteed. 


Among Ferguson clients in the chemical 
industry are the following: 
Westvaco Chlorine Products, Inc., 

Procter & Gamble, 

Grasselli Chemical Company, 
Chemical Products Corporation, 
Mathieson Alkali Works, 

Ohio Chemical & Manufacturing Co. 


THE H. K. FERGUSON COMPANY 
Hanna Bldg. « Cleveland, Ohio « Phone: SUp. 3620 
New York . Detroit . Birmingham « Tokio, Japan 


Ferguson 


EERS “=< 




















santnnt 















Specialists 





Monel metal agitating tank with coil and agitator. 


Our wide experience in building and relining all 
retorts, 
in Monel and Nickel, 


copper and many other metals and alloys, guaran- 


kinds of tanks, chlorinators, crystallizers, 


blow cases, vacuum pans, etc., 


tees you satisfaction in equipment for the economi- 
cal handling of solvents and synthetic 
chemicals. 


Liberty Coppersmithing Co. 
1708 N. Howard St., Philadelphia, Pa. 


In Nickel & Monel 
Tanks & Equipment 





organic 
Take advantage of Liberty experience 
before installing Nickel or Monel Metal equipment. 





FUUCOECEOUEODEEURSGEOEACEUECEOEEEOOUEEOROROOEOEOE ROE EOEOOEE 


pebbaabas 
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Kodak Park, where Hackney Barrels are cutting costs for the Eastman Kodak Company 


If It Isn’t a Hackney — it lacks the following 











A Few Prominent Users 
Standard Oil Co. (Calif.) 


Continental Oil Company 

Southern California Edison 
Co. 

Ault & Wiborg 

Chas. Eneu Johnson & Co. 

Air Reduction Sales Co. 

Westinghouse Electric & 
Mfg. Co. 

S. C. Johnson & Sons Co. 

Canadian Westinghouse Co. 

Missouri Pacific R. R. 

A. T. &S. F. R. R. Co. 

Brunner Mfg. Co. 

E. I. Du Pont de Nemours & 
Co., Ine. 

Frigidaire Corporation 

Louisiana Oxygen Co. 

Pittsburgh Generator Co., Inc. 

Grasselli Chemical Co. 











He. 


SSS SST EES A SR 


MILWAUKEE 


cost cutting Hackney features 
—for no other steel barrel has— 


The simple, strong, leakproof, easily removed 
head. The full, unobstructed opening when the 
head is removed. The smooth, strong bottom 
chime construction. The uniformly thick walls 
and sturdy bilged sides—free from all seams, 
welds, rivets and sharp corners. 


The Eastman Kodak Company, like other large 
industrial leaders, were quick to appreciate this 
fact, and what it meant to them in improved 
service and lower shipping costs. It will pay you 
to investigate these facts in the interest of your 
own costs and service. 


-PRESSED STEEL TANK COMPANY 


1149 Continental Bank Building - - - Chicago 


1325 Vanderbilt Concourse Building, New York City 
5709 Greenfield Avenue - - - - 


Milwaukee, Wis. 
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A Nozzle for every industry 


a9 

















A fine, uniform It pays to come to Headquarters for Noz- 
spray at low zles. Spraco Nozzles are in world-wide 
ressure. ° . 4 
» use. Leading plants in the chemical and 
Cooling Ponds Air Filters process industries prefer them to others 
Spray Nozzles Air Washers because of their higher efficiency, which is 
Strainers Air Coolers ° cc ° 499° 
Park Sprinklers Flow Meters due to the famous “‘center-jet” feature. 





Made in standard and special designs for 
all requirements. Investigate. 


SPRAY ENGINEERING CO. 


114 Central Ave., Somerville, Mass. 



























Atlantic Tank & 
Barrel Corp’n 


Wooden Tanks Tight cooperage . 
of all Red and 
descriptions White Oak 






Tonnele Ave. & Hamblet Place 
North Bergen, N. J. 












2 











30’ long, o wide, | 2’ deep—2250 gals. capacity. Paschall Post Office, Philadelphia, Pa. 








Cacenecinaceceaeeeeen SOTOROTEREDOEEDEUEERDOUTEDODEEREDDEROGOGEOOTEERODOLEREOTEREOORDOUOEEEESOOERDOLERDEOERROCLEROGOOORRODEADODOROGDOE EOE OOCHOROooErtOn 


Woolford Tanks 
—for Acids 


Constructed of Yellow Pine, 
specially selected stock. All 
joints of exclusive design and sealed 
with Woolford Compound. 

Rodded through the wood with acid resisting 








metal. 

The tanks can be shipped assembled up to 40-ft. in length— 
knocked down on any specification. 

Mail Address 


G. Woolford Wood Tank Mfg. Co. 


Pickling Tank 
180° F. Factery and effice, Derby, 


TUUTUOEROUEOUEDUEDOOEDETOE EOE ROOT RCUEOORDOERUERAOEEOOEOUEREOEOGEEOOEDOOEDEEODOOON 
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Buile at the Sun Pla 


INTERIOR OF ONE OF THE MACHINE SHOPS 


SUN SHIPBUILDING & DRY DOCK CO. 


85 ft. Riveted and Welded Tower 


SUN BOILER AND TANK SHOP AT CHESTER, PA. 


Massive Construction 


Tue SUN SHIPBUILDING & DRY DOCK CO. plant at 
Chester, Pa., is one of the largest and best equipped plants of its 
kind on the Atlantic Coast. 


For years this company has devoted its extensive facilities to the 
building and repairing of large merchant vessels, Sun-Doxford 
Diesel Engines, and to massive iron and steel construction of every 
description. 


We maintain a large staff of experienced and widely informed 
engineers and trained workmen who are accustomed to handling 
heavy work of great dimensions. Our plant equipment is of the most 
modern type and our facilities practically unlimited for large pro- 
duction. All work that is undertaken at the Sun plant is completed 

in our own organization, which includes 


STEEL FABRICATING SHOP 
BLACKSMITH SHOP MACHINE SHOP 
ELECTRIC WELDING BOILER SHOP 
ANGLESMITH SHOP COPPERSMITH SHOP 
PATTERN SHOP FOUNDRIES 
PIPE SHOP 


Rail or Water Shipments 


Our plant is located on the Delaware River with 
piers and deep water for accommodating large 
vessels. Railroad connectionstoall points. Unusual 
loading facilities, including a 120 ton crane. 


Our ENGINEERING STAFF welcomes the opportunity to give 


_ . advice on projects. Estimates gladly submitted. 


CHESTER, PA., U.S. A. 


nt 


SUN SHIPBUILDING & DRY DOCK CO. 








|. Manufacturers of 
2 SPECIAL EQUIPMENT 


for 


OIL REFINERIES | 
CEMENT PLANTS 
r POWER PLANTS 
FABRICATED PLATEWORK 
CHEMICAL PLANTS 
PAPER MILLS 
GAS PLANTS 
SPECIAL MACHINERY 








Estimates on Request 





| SUN SHIPBUILDING & DRY DOCK CO. 
CHESTER, PA., U.S. A. 
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HIGH CHROME NICKEL 
Electric Arc Welded 


In order to eliminate the green verdigreas that forms on copper these tanks are 
now built of High Chrome Nickel, the latest development of Stainless Steels in 
America, 


By means of our own process of electric welding we are able to guarantee that 
our alloy welds including the weld area will equal the joined plates in resistance 
to corrosion attack. 





We Furnish to Your Specifica- Our wide experience in fabricating all grades 


tions in the following Chrom- 


ium Alloys: of Chrome Iron and Chrome Nickel Alloys will 


Ascoloy, Allegh Metal, . . 
Cocke, Dele, Dackey, Ba be of great value to you in helping you select 
duro, KA-2, KA-2S, Lesco, . ° ‘ 
Rezistal, Uniloy Nickel and that alloy best suited to your particular job. 


Monel. 


—Equipment such as 


Fasten For the past three years we have without 
Kettles question led the field in the successful welding 


Towers 
Acid Proof Hoods of Chrome Iron and Chrome Nickel Alloys. 
Digesters 
Storage Tanks 
Lined Tanks 


Vacuum Pans INDUSTRIAL WELDED PRODUCTS CO. 


Anything in Plate 
Construction Newark, N. J., Plant: New York Office: 


Lentz and Roanoke Aves. 1054 Grand Central Terminal Bldg. 






















































ow’'s 
The Time 
To Think of 
Next Year’s Tanks 


This is the time to con- 
sider those new tank 
items for the 1929 bud- 
get. And when you 
think of new tanks think 
of GENCO TANX 
because they are so 
good. 


For Years, GENCO TANX 
have been recognized as above 
the average in tank values. 
Their fine workmanship and 
first class ma- 
Any Tank for terials have stood 
Ite Given Purpose the test of time 





We build a general ling 

of high grade wooden and have proven 
tanks in all sizes to . Me 

ment apes voquin their value in serv- 
Genco Tanks with Spe ice. 


cial Linings such 
lead copper! pitch 
china wood oil et« 


are among the best 


Let us send you a 
quotation right 
now so you Can In- 
clude this item on 
the coming bud- 
get. 


We also build:— 
Geneo Agitators and 
Agitator Drives 


Steel Tanks: 
Riveted and Welded 


Towers: Wood & Steel 


Cold Cutters 











fhe GENERAL TANK 
CORPORATION 


30 Church St., New York, N. Y. 
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Tanks 


for all purposes 


—built of Redwood or Fir lumber. 
Made any size or shape. Hooped off 
or bolted with MONEL METAL 


when desired. 


We also manufacture dye vats, water 


tanks; etc. 


Write for catalogues containing 
capacity tables and other data. 


PACIFIC TANK & PIPE CO. 


334 Market St., San Francisco 
55 West 42d Street, New York 


417 Kearns Bidg., Salt Lake City 




















equipment. 
and monel 


Vig os ~IS 7 —_—s rN 5 
) | sv 


Z 
UKE JC 


Pik J i 
I a 





ELDING 
of Chrome 


Iron, Stainless Steel 
for nitric acid resisting 
Aluminum, nickel 
equipment with 


welded construction. Homoge- 
neous lead linings and chemical 


lead burning. 


NIAGARA BLOWER COMPANY 


673 Ontario St. 


Buffalo, N. Y. 


New York Office: 95 Liberty Street 


Also manufacturers of Air Engineering Products and 


Systems for chemical process industries 
















DU 
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Rubber Lined 
Process Tank 










Storage Tank where 
rubber lining is 










for Blower System 
lined with Rubber 











Distributor Tank lined 
with Rubber 


RUBBER 


for the better protection 
of Metal and Wood Surfaces Against 
Chemical Action 


HEREVER acid and corrosive materials 

must be transported, handled and stored, 
you will find a practical, economical solution 
in “U.S.” Rubber Lined Tanks, Shipping 
Containers, Tank Cars, Dippers, Buckets, Plat- 
ing Equipment, etc. 

“U.S.” Soft Rubber Linings are permanently 
fastened to either metal or wood surfaces. This 
tough, resilient rubber lining is non-corrosive, 
non-absorptive and resists acid and wear to the 
maximum. The rubber compound being flex- 
ible readily conforms to the expansion and 
contraction of the metal surfaces. All seams 
are vulcanized into one piece making the lin- 
ing a leak-proof, acid-resisting jacket. 

“U.S.” Linings can be applied at our mills 
or at the customer’s plant to practically any 
‘ size or shape of tank or other equipment. For 
further information please write for our new 
booklet on Protective Rubber Linings. 


an 
United States (I) Rubber Company 
Se ; 
1790 Broadway New York City 


Branches in every industrial center 


‘U.S! Rubber Linings 


Prevent corrosion of wood and metal surfaces 





<—~ Ame epee 





i te ne 
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Strong preferences 
for strong valves 





Fig. 108 
Jenkina Standard 
Bronze Angle 
Valve. ecrewed 





Fig. 325 
Jenkins Standard 
Jron Body Gate 


Valve, Ser 1 


There are engineers by the 
thousands who standardize 
on “valves marked with the 
Jenkins ‘Diamond’ and sig- 
nature.” Preferences are 
strong, for the valves are 
strong and give trouble-free 
service year after year. 


Strength is insisted upon at 
every stage of Jenkins 
manufacture. Metals are 
chosen with care, and are 
analyses-checked by com- 
petent metallurgists. Design 
and construction provide 
for strength in every detail. 
Assembly and tests are 
under thorough  supervi- 
sion, and a wide safety 
margin is allowed in prov- 
ing each valve’s worth in 
actual service before it 
leaves the factory. 


There are Jenkins Valves 
in bronze and in iron for 
practically every require- 
ment. They are obtainable 
through supply houses 
North, South, East or West. 


JENKINS BROS. LIMITED 
80 White Street New York, N. Y. 
524 Atlantic Avenue Boston, Mass 
133 No. Seventh St. . .. Philadelphia, Pa 
646 Washington Blvd Chicago, Ill 
JENKINS BROS. LIMITED 


Montreal, Canada London, England 


\ Always marked with the” Diamond” 


enkins \alves 


SINCE 1864 





























REFRIGERATION 


For the Giant S/S Virginia Where 
National Coils Play an 
Important Part 


HE new giant liner Virginia of the International 

Mercantile Marine, and its sister ship, the California, 

comprise the world’s largest commercial vessels with 
electric propulsion. Perishable cargoes to and from New 
York and San Francisco are entrusted to refrigeration 
furnished by the Brunswick-Kroeschell Company, who 
selected for this exacting service National coils for the 
evaporators and condensers. The combined weight of 
these coils is twenty-eight tons divided between 13,000 
lineal feet of steel tubing and 14,000 lineal feet of seam- 
less copper tubing. The total refrigerated space is 130,000 
cubic feet, being divided approximately, 55% air cooled 
for fruit cargo, 30% for brine coil cooled meat or vegetable 
cargo, and 15% ship stores refrigeration. There is also 
water cooling for passengers and crew, and ice making. 


Our facilities enable us to fabricate any size or shape of 
coil in iron, steel, brass, copper, nickel or monel pipe. 
Write for quotations, 


THE NATIONAL PIPE BENDING CO. 
140 River St., New Haven, Conn. 


Boston New York 


Philadelphia 









There were four 
sets each of stee! 
and seamless cop 
per tubing coils 
fabricated by Na 
tional for the S/S 
Virginia. Part of 
the order shown er! 
route with end view 
of one set of coils 

















Bi 
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ACCURACY 
Inspection 


Every possible human and mechanical 
means insures accuracy in Stockham 
manufacture. But to insure complete 
satisfaction that results from accurate 
threads, chamfered faces, smooth inner 
and outer surfaces, fine finish, sound- 
ness and strength, Stockham Fittings 
are constantly inspected and tested. Over 
7500 patterns in the Stockham line en- 
able you to use Stockham Fittings to 
save your time and money on every job. 



































Regular, accurate checking of 
depth of threads as every size 
is tapped 


After cleaning and before 
tapping all fittings are in- 
spected for soundness 
































After galvanizing, all Stockham 
Fittings are carefully inspected 
for finish 


Stockham Fittings are con- 
stantly checked for accuracy 
of alignment 














Stockham accuracy saves time and 
money in the process industries, where 
accuracy in pipe line installations and 
repairs is so necessary to production. 
Catalog on request. Stockham Fittings 
are sold by leading wholesalers 
throughout the country. 


Final inspection for Stockham STOCKHAM PIPE & FITTINGS CO. 
BIRMINGHAM, ALA. 




















Before shipment, all Stockham 
Fittings receive a final inspec- 


quality, appearance, good 








threads, soundness and finish BOSTON Warehouses  CHiCcaGo tion and check 
NEW YORK Los ANGELES 
CAST IRON MALLEABLE ELECTRIC CAST STEEL 
Screwed Flanged Drainage Standard Extra Heavy Flanged Screwed 
Oil Country Malleable 


<I0 
se Ay 


STOCKHAM ®) FITTINGS 


5 


TTiINC?4 
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Cut costs with 
Blackmer pumps 


- reasons why Blackmer 
always pumps more 
o 


gallons at less cost 





Cylinder — none better 
made 





Rotor, in which buckets 
are hung 


Buckets which automati- 
eally and continuously 
compensate for wear on 


cylinder 


7 r y 
Every Blackmer 
pump embodies 
the principle of hy- 
draulic balance, an 
exclusive Blackmer 
feature. 


Blackmer rotary pumps 
handle more gallons with 
less power than any pis- 
ton pump made, because 
of the continuous rotary 
action which gives a 
steady, constant flow of 
liquid. 


Blackmer pumps retain 
their original operating 
characteristics through- 
out their life, due to the 
Blackmer principle of 
*‘continuous take-up for 
wear”’ which allows the 
pump automatically to 
adjust itself as wear 
occurs. Our pumps give, 
therefore, exceptionally 
long life of efficient and 
economiéal service. 


BLACKMER 


ROTARY PUMPS 


Quickly, easily, econom- 
ically serviced. When a 
Blackmer pump shows 
signs of wear, it is only 
necessary to replace the 
inexpensive parts, the 
buckets and the pump is 
made new again, ready 
for another long period of 
trouble-free service. 


We would like to show 
you the advantages of 
using Blackmer pumps, 
either with or without 
liners, as your need may 
be. Write today. 


BLACKMER PUMP G. 


1808 Ceatury Avenue 
GRAND RAPIDS, MICHIGAN 


Offices in Principal Cities 





Your heavy stock 
easily handled 


with this “Buffalo” 
Non-clogging Pump 


“Buffalo” Non-clogging Stock Pumps, 
made for either belt or motor drive have 
been found unexcelled in the process 
plant where unusually heavy stock or 


liquid is handled. 


They are built in several different types, 
making it possible to choose the one that 
fits each particular process; Single Suc- 
tion with horizontally divided casing— 
Single Suction with solid casing and re- 
movable side plates—and Single Suction 
“raw sewage” type to handle extremely 
large solids. 


Let us know the kind of solids you are 
handling and we will send you complete 
particulars on the “Buffalo” Non-clog- 
ging Pumps that will do the job properly. 


Write today—No obligations. 


Buffalo Steam Pump Co. 


492 Broadway, Buffalo, N. Y. 
Amarillo Detroit Pittsburgh 
Birmingham Dallas Philadelphia 
Boston Los Angeles San Francisco 
Chicago Minneapolis Seattle 
Charlotte New Orleans St. Louis 
Cincinnati New York Toledo 
Cleveland Omaha Washington 


In Canada: 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 





Pumps for Every Process 
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TO FIGHT a 
"WAKEFIELD AMAL GAMATED” 


ead-lined 


products 
(a 














The Lead and Iron cannot be separated. 





A Permanent Amalgam 


is obtained by our own, exclusive method of fusing 
metal and lead lining for a homogenous, perfect bond. 
It means a permanent installation. This explains why 
the country’s greatest concerns who buy on quality, 
invariably specify ‘‘WAKEFIELD AMALGA- 
MATED.” Some “Wakefield” installations have been 
in service over 30 years. Today they are practically_as 
good as new! 


Our sales engineering force, with the Industry’s largest 
experience behind them, are willing and qualified to 
relieve you of your Piping and Equipment problems. 
Do not hesitate to address— 


LEAD-LINED IRON PIPE CO. 














Established 1891 Lead-Lined or Block Tin-Lined 
“Amalgamated” Acid-Resistin 
Wakefield, Mass., U.S. A. ) . 
Pipe Tanks 
Pioneers and Leading Manufacturers Fittings Coils 
‘ " Valves Tubes 
of Lead-Lined Equipment Stop Cocks Special Apparatus 





N 
S Y 
MN OA AMA Aviva nM dD ° 


. 
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For Acid, Salt Water or any Cuvedine Liquid. aa are vain Lead t to Lead. 
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Pumping liquids 
without 
“racing” 


Positive, continuous pumping of liquids is 
always far easier on the equipment, and in 
the long run, handles larger volumes than 
do pumps that cannot maintain this positive 
action, frequently tending to “race.” 


This positive, constant type of operation is 
one of the advantages in a rotary motion 
Connersville Cycloidal Pump. This rotary 
motion eliminates the return stroke and clear- 
ance space, where the stroke is first in the 
zone of suction and then in the zone of dis- 
charge, and which causes racing when some 
pumps are handling very light and hot liquids. 


Other engineering features of the Cycloidal 
Pumps are their simplicity and the absence 
of small parts such as valves, springs, buckets, 
liners, or internal packing. 


Due to the two-impeller design, these 
Connersville Cycloidal Pumps can move 
gases and liquids simultaneously. 


The range of processes where these pumps 
serve is very wide. Process men and pro- 
duction executives are urged to write for 


Bulletin 19E. 





The Connersville Blower Co. 
Columbia Ave. at 12th St. 
Connersville, Indiana 


SALES OFFICES 
114 Liberty St., 1424 Monadnock Block Chamber of Commerce Bldg., 


New York Chicago Pittsburgh 


CONNERSVILLE 


Blowers - Gas Pumps « Meters « Cycloidal Pumps 
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SOUTHWARK 


HYDRAULIC PRESSES 
Types to suit every operation 
SPECIAL MACHINERY 


Hydraulic Pumps, 
Accumulators, 
Valves, Fittings etc., 
Hydraulic Presses for 
every purpose. 
Special machinery 


designed and built 
to suit requirements. 





The illustration at the left 
shows a four-cylinder steam 
platen press of 800 tons ca- 
pacity. Used for moulding 
and curing rubber, bakelite, 
fibre, shellac compositions and 
other plastics. 


ESTABLISHED 
1836 


SOUTHWARK 
FOUNDRY AND MACHINE Co. 
400 Washington Avenue 
Philadelphia, Pa. 





















SUMP PUMP 


Here is 


Float 


Switch 






















TTT eee ee 


a sturdy 
pump for 
many uses. 
Fig. 1162, il- 
lustrated, is 
described in our 
Bulletin SP. 
Write for it. 






Vent Pipe 











Send Us Your 
Pumping Problem 


We are pump 
specialists. 


Float and rod removable without 
disturbing pump or cover plate 


Established in 1859 


TABER PUMP C° 
BUFFALO, NN. 

















“ty 
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SERVICE DATA FOR PROTECTIVE PAINT USERS - - - - - - CASENO.9 




















New Power Station—Congella, Durban, 
Natal, South Africa. 





W orld wide recognition .. . Dixon’s Paint 


At Natal, South Africa, an internationally known 
engineering organization (name on request) re- 
cently completed the power plant shown above. 
The stacks were protected with Dixon’s Silica- 
Graphite Paint—a logical choice by these engineers 


many of her representative industrialists, rail- 
roads and municipalities specify it. India, Chile, 
Bolivia, Argentine, the Philippine Islands, South 
Africa, Brazil, in fact throughout the world, bridges, 
power plants, iron and steel structural work, tanks, 


due to their intimate knowl- 
edge of the service this paint 
had given their organization 
in the United States and 
elsewhere throughout the 
world. 


For the fame of Dixon’s 
Silica-Graphite Paint—10... 
12...15...and even 20 
vears of active protective life 
under varying degrees of 
severe service conditions is not 
onfined to the United States. 
The Air Ministry and Admir- 
Ity of England ag well as 








Yes, Dixon’s comes in several 

serviceable colors 
Many people think of Dixon's Silica- 
Graphite Paint as unattractive. Actually 
it gives a fine durable semi-gloss finish, and 
it may be had in three tones of gray, dark 
red, green and black. There is also Dixon’s 
Aluminum Graphite Paint for a silver-gray 
heat-reflecting finish. 


JOSEPH DIXON CRUCIBLE 
COMPANY 


JERSEY CITY, NEW JERSEY 
Established 1827 


D N 











TRADE MARK 


DIXON'S cxaonn 


Adequate Protection at Minimum Ultimate Cost 


abAsAssss sD hh hhh hd ddd dM AAA 
—— 


RAPHITE 


train sheds and_ industrial 
buildings are protected from 
rust, corrosion and process 
deterioration by this unusual 
protective paint. 


Our booklet No. B-243,in ad- 
dition to a complete discussion 
on the physical and protective 
properties of Dixon’s Silica- 
Graphite Paint, gives also 
an impressive list of users 
throughout the world. Know 
its protective qualities, its uses 
and its users by sending for 
your copy today! 


PAINT 











Sullivan 
Air Lift at 
Tonkawa, Okla 


Can the Gallons-per-Minute 


be Maintained? 


Scores of Pumping Plants 
Now Say 
“Yes, with Sullivan Air Lift” 


When your wells slow up—there is usually plenty of 
water available. 


But sand has packed around the screen and reduced the 
inflow—or it has worn the mechanical pumps so they do 
not carry a full load of water. 


Both of these difficulties are overcome by the Sullivan 
Air Lift System and “Air Made” Wells. Sand is removed 
from the well and replaced by coarse gravel. And there 
are no moving parts in the well to be damaged by sand. 
Scores of these wells have been installed where other 
wells went dry. And in every instance the Sullivan Well 
maintained or increased its production. 


At Tonkawa, Oklahoma, ten of these wells doubled in 
flow in two years, while other wells all around them were 
abandoned. At Chandler, Oklahoma, one “Air Made” 
Well produced more water than forty mechanical wells 
previously used. 


Greensburg, Kansas, replaced four drilled wells and one 
dug well (32 ft. in diameter and 96 ft. deep)—with one 
8-inch Sullivan Air Lift Well. 


Amarillo, New Boston, Teague, Clarendon, DeKalb, 
Mt. Vernon, Midland, and Sweetwater, Texas—Fauns- 
dale, Alabama—Concordia, Greenleaf, and Lewis, Kansas 
—Earlsboro and Hooker, Oklahoma and scores of other 
cities have solved the problem of wells slowing up, with 
Sullivan Air Lift. 


Sullivan Air Lift will give you “dependable 
water supply anywhere.” Why not send for 
Catalogs 71-ICM, and 56-JCM? 

‘ ° © ™ 
Sullivan Machinery Company 
Adams St. and Michigan Ave., Chicago 


SULLIVAN 
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Beach-Russ 





Rotary Pump 
High Vacuum Guaranteed 


Guaranteed to exhaust to within 14," of barom- 
eter, the Beach-Russ Patented Rotary Vacuum 
Pump enjoys a wide usage. All units are small 
and compact in design, simple in construction, 
silent in operation. The above unit is also built 
in a compound type, guaranteed to exhaust to 
within 1 mm. of perfect vacuum. 





Acid Resisting Pump 


Constructed in lead and antimony alloy, monel 
metal, bronze and aluminum to suit various 
kinds of work; cast solid, not lined; the Beach- 
Russ Acid Resisting Pump will give unlimited 
service. Single Stage, Side Suction, open im- 
peller type with through bolt construction. These 
pumps were designed for pumping both diluted 
and heavy solutions of sulphuric acid. Made in 
capacities from 20 to 200 gals. per minute. 


For complete information on Beach-Russ Liquid 
Pumps, Rotary Air Compressors or other units 
listed below, write for catalog. 


Rotary Air Com- 
pressors 

Finishing Pumps 

Acid Resisting Pumps ,, af — 

Vacuum Pump for Pulverizing, Grinding 


Automatic Feeds and Mixing Equip- 
Gas Boosters ment 


Beach-Russ Co. 


42 Church St., New York, N. Y. 
Cortlandt 0054 


BOSTON BUFFALO BALTIMORE 
CHICAGO LOS ANGELES PHILADELPHIA 


Busfield, McLeod, Ltd., Montreal, Canada 


Liquid Pumps 
Heating Pumps 
Pressure Blowers 
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‘NEW CATALOGS containing complete, 
comprehensive data on “American” centrif- 
ugal pumps, plunger pumps, and deep well 
power heads are now available. An engi- 
neering organization—the outgrowth of over 
half a century of experience in the design of 
pumping machinery—is at your disposal for 
consultation with your engineers. 





As manufacturers of a complete line of 
pumping equipment, The American Well 
Works sales organization is in a position to 
impartially recommend the ideal pump for 


the job. 


ST LOUIS, MO 

SALT LAKE CITY. UTAH 
DALLAS. TEXAS 
OMAHA, NEB 


CHICAGO, ILL...1 Fst NAT'L BANK BLOG 


1928 BY 8 ATLANTA, GA MORTALES N. MEX 
THE A . BUFFALO. N.Y VANCOUVER, B C , CANAD: 
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ALDRICH PUMP DESIGN 


emphasizes: Positive Balance Action 


Thorough Bearing Protection 
Maintained High Efficiency 


Those three qualities stand out in first im 

portance where pumps play a vital part in 

continuous service The special Aldrich bal- 

ance feature (illustrated at left) forms an 

automatic centering device, eliminating all 

wear due to the end thrust of the shaft. 

Special oil rings prevent oil dilution and pro 2 

long bearing life Investigate Kosmos 
All parts are interchangeable and pump can be Porcelain Plungers 
knocked down and reassembled very quickly. for Pe anent 
Single Stage and Multi Stage types, covering Pl . 

the whole field of Centrifugal pump practice. unger investment 
Data 71 —Data 57. 

(Bronze and special alloys if desired). 

Data 70 (16 pages) sent on request. 

Co operative 
engineering 
service 
insures & 
atisfactory 
installation 


A. B,C. and D show the “bal The ALDRICH PUMP Company 


ance’’ parte. 

If thrust tends to force the rotor 2 Gordon Street 
to one side, pressure builds up on 

that side and reduces on the oppo- Allentown, Pa. 
site sick tending to prevent the 

movement This alternate action 

maintains the rotating element in 

a virtually central, free run 

ning position, independent 

of pressure variation. 


a ln nim Mal Mall dnl 





HIS De Laval Single Stage 
Pump is handling “white 
water” in a large paper 

mill, 24 hours per day, year in 
and year out. It is built in the 
regular De Laval manner, from 
the best of materials and with 
the highest grade workmanship, 
on a limit gage, interchangeable 
basis throughout. Parts ex- 
eee to wear are made of 

ronze, or protected by bronze 
wearing rings, sleeves, bushings, 
etc. Any ordinary workman 
can insert renewals when re- 
quired, as they do not have to 
be fitted. Each De Laval Pump 
is guaranteed as to head de- 
livery, efficiency and other char- 
acteristics, and _is thoroughly 
tested before it leaves our 
Works. 


State requirements and 
ask for Catalog B. 
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CENTRIFUGAL SEAL 


instead of STUFFING BOX 


The “Wilfley” patented centrifugal 
seal that has done away with the 
troublesome stuffing box, is one fea- 
ture that alone is worthy of every 
operator’s consideration. 





Described and illustrated in our catalog No. 6. 


AWILFLEY Gatrifugal SAND PUMP 


PATENTED 


A. R. WILFLEY & SONS, Inc. 
DENVER, COLO,, U. S. A. 
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Filter Press Pumps 





eB i — —— 





The type SP pump illustrated has been designed especially for 
handling scums, filter press aggregates, and liquors of like con- 
sistency containing more or less solids in suspension. 


Fairly high pressures are attained with the type SP. 


If you have a difficult filter press pumping problem, or one in- 
volving the handling of heavy scums, or juices, we think the 
type SP is the answer. At any rate we'd be glad to tell you 
what this pump will do on your work. 


Please tell us what you are pumping. its temperature, the total 
capacity desired, the net operating head, and how you expect 
to drive the pump. 


DAYTON-DOWD 


a ee CENTRIFUGAL PUMPS 
ai haat” Sie Quincy, Iil. Sales Offices in 51 Cities 


Steam and Electri 








Drive. Capacities 


6 to 200 gallons 


Murray Acid-Resisting 


All-Wood and Lead Lined Pumps 
Gates and Check Valves 


for the Process Industries 





This equipment should 
be at once investigated by 
you if you have a prob- 
lem of handling acids or 
chemicals that are corro- 
sive. Besides items shown 
we make Acid-Resisting murray —_ all - Wood 


Valves, up to 50 Ibe. 


B onz mpDs. pressure. We also fur- 
ronze Pu P nish Lead-and-Wood 
Lined Valves up to 





Est. 1908. Send for folders. 150 Ibs. 
A complete line ot The MURRAY PUMP & VALVE MFG. CO. 
threaded ACE New Lexington, Ohio 





Hard Rubber hes 
trom ly, to 4" diam 


Larger sizgs 


fittings 


AMERICAN HARD RUBBER 
COMPANY 
11 Mercer Street, New York, U. S. A. 









Manufacturers of RADION—The Supreme Murray “Everlasting” All-Wood Pump—For wood or metal pipe 
Insulation for short wave, high frequency currents Se. See Se Se 
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Worthington synchronous motor driven 2614 / 16x18 two-stage, and 20x14 
duplex, Air Compressors at Draper Corporation Plant, Hopedale, Mass. 


ir Compressors . . in oil furnace 
and general service, Hopedale, Mass. 









WO Worthington FeatHer (Reg. U.S. Rat OR) EEE 
WORTHINGTON 


Valve Air Compressors, direct synchronous motor 
SS! ines 





driven, are used by the Draper Corporation, Hopedale, 










Mass., manufacturers of cotton machinery. A duplex PRODUCTS 

type compressor with a capacity of 2180 cu. ft. per PUMPS 

min. at 25-lb. pressure is used for oil furnace work; a COMPRESSORS | 
two-stage type with a capacity of 1965 cu. ft. per min. CONDENSERS and Auxiliaries | 
at 100-ib. pressure supplies compressed air for general OIL and GAS ENGINES | 


“ 
FEEDWATER HEATERS 
“ 


WATER and OIL METERS | 


“ 


Literature on Request 


manufacturing service. 














Both of these compressors, as usual with Worthing- 
ton equipment, are giving excellent service. How may 





Worthington serve you? 





WORTHINGTON PUMP AND MACHINERY CORPORATION. 2 PARK AVENUE. NEW YORK * DISTRICT OFFICES IN 24 Cities 


WORTHINGTO 


6241-7 
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THE 


Speed Reducer 
to FIT Your Needs 
































Your speed reduction re- 
quirements can be eff- 
ciently and economically 
met with either a Jones Spur Gear 
Speed Reducer or a Jones Worm 
Gear Speed Reducer. Both are made 
in a variety of sizes to meet almost 
any requirements. 


— 





Let our engineers help you in work- 
ing out the best solution to your 
speed reduction problem. They will 
be glad to serve you and to advise 
you impartially. 





The many natural economies of the 
enclosed speed reducer drive—such 
as lower installation cost, space-sav- 
ing, safety, lower operating costs, 
greater power efficiency, freedom 
from repairs and shut-downs—are 
further enhanced by the correctness 
of Jones design, accuracy of Jones 
workmanship and quality of Jones 
materials. We shall be glad to have | 
you write us. ) 





Jones Double Type Spur Gear Speed Reducer driving sand feeder in foundry. Reduction ratio 60 to 1 


Jones Heavy Duty Worm Gear Speed Reducer driving feeder conrevor in paper mill. Reduction ratio 69 tol 





W. A. Jones Foundry 
& Machine Company 











Main Offices and Works: 1 

4416 W. Roosevelt Road, Chicago, III. ’ 

Branch Sales and Engineering Offices: ; 

—_—— New York, Cleveland, Milwaukee, Pittsburgh, . 
Buffalo, Detroit, Birmingham, St. Louis, .: 

Cincinnati, Peoria, Los Angeles, \ 





San Francisco 


Speed 


SPUR 
AND WORM 


Jones 









Reducers 
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“Built to Fit the Job” 


Our Gravity Roller Conveyor 
can be furnished with Through 
Shaft ball bearings for shaft, 
sizes ranging from 5/16” to 
1-1/8” and with bearing con- 
struction in proper proportion. 


Where conditions only require a 
bearing with shaft size of 3/8” 
we are not compelled to use a 
1/2” and where a 13/16” shaft 
is required we have it to use and 
do not have to skimp through 
with a 3/4 inch. 


Thats the answer 


Long service records for Standard Conveyors with 
freedom from constant maintenance troubles is due 
to the construction. Such built-in service eliminates 
any possibilities of slow movement in handling both 
raw materials and the finished product. Such built- 
in service is the answer to why manufacturers using 
Standard Conveyor Systems have been able to re. 
duce their net handling costs, saving as high as 85% 
over old handling methods. 


Let our Conveyor Counselors help you in solving 
your handling problems. Possibly they can show 
you where you can save money throughout your 
present handling system. 


TANDAR 


Ss rele) <b op de) Ueelel a) 6b an 


New York, 420 Lexington Avenue mapene i, -_ yg pomange Building 
( ° y i 8S Milw 0 , 200 WwW. Ww ye. 
Philadelphia, 3110 Market Street NORTH SAINT PAUL, MINNESOTA [los Angeles, 335 South San Pedro Sireet 

Cleveland Office, 819 Hippodrome Building Seattle Office, 321 Lumber Exchange Bldg. 

Buffalo, 908 Ellicott Square Charlotte Office, 301 Builders Bldg. 
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N the top of each one of these 
ten tar stills is a Series 1400 
Ff Vertical Type Worm Gear Speed 
Reducer driving a tar still agita- 
tor. The ratio is 40 to 1, 5 H. P. 
| 1 at 1200 r.p.m. 





This company, which operates one 
of the most modern plants of its 
kind specified Horsburgh & Scott 
Vertical Type Worm Gear Speed 
Reducers on account of their many 
exclusive features. 





Write for bulletins and literature 

Drive It With Gears describing these reducers in detail. 
The Horsburgh & Scott Co. 

5114 Hamilton Ave. “Gear Makers Since ’89” Cleveland, U. S. A. 


Gears for Every Industrial Purpose—W orm—Bevel—Her ringbone—S pur—S piral—Hardened Heat Treated Gears— 
Non-Metallic Gears and Pinions 

















Handy as a Dozen Workmen 
Dependable as a Permanent Conveyor 


} ig considering portable conveyors, look at them from 
two sides—the operating and the upkeep. \ \ ) E B S | | E R 
True enough, the initial cost of any portable conveyor 


is relatively low and maintenance itself may not be 

















° . . 
ie — and cents. But, maintenance can be equipment for the 
Robins Portable Conveyors have all the handiness and l 
adaptability desired. In addition—they are built with power p ant 
many features identical with those on Robins fixed e . . . 3 
conveyors—and low maintenance is a feature of Weigh Larries Skip Hoists : 


Robins Conveyors. 


Perkins pivoted Coal Bunkers and 
Get all the details from our nearest office. Have them ° ° 
at hand when you need a portable conveyor. Bucket carriers Spouting 


ROBINS CONVEYING BELT COMPANY Coal Crushers Bucket Elevator 


New York Chicago etc., etc. 


Boston Philadelphia Pittsburgh Los Angeles Our Engineering Department is At Your Service 


Agents in other principal cities THE WEBSTER MFG. COMPANY 
1036 N. Kostner Ave., Chicago, Illinois 



































Ve ceDOROGRTDETEROOREEDOELEOOLET ODODE VOU UUE Deebeneeaite 
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Industrial 
Hours 
Slipping 
away— 


—while a 
faulty Speed 
Reducer is fixed— 


A gear breaks—a bearing burns out—a 
shaft is distorted—the Speed Reducer 
was bought on a PRICE basis. 


Philadelphia 


are “vera under 
never-ceasing inspection 


If you could see with what care their gears are heat 
treated—how threads on worm shafts are first hardened 
then ground—how carefully shafts are machined and 
Oye VR ground—how roller bearings or bronze bushings are pro- 

ial vided and protected against dust and dirt—you would 
realize why experienced men responsible for keeping 
things going insist on Philadelphia Units. The mere fact 
that we never get orders for repair parts of these units is 














Power Saving Products § significant. 
nm gg eg em Philadelphia Speed Reducing Units are made in ALL 
’ ’ evel, ¥ . e 

Miter, Intermittent, Spiral, TYPES (Spur, Worm, Herringbone, Spiral Bevel 
Helical. : Herringbone)—for all drives—all ratios—hp. up to 250. 
NON-METALLIC PIN- er 

aa Fabroil, Textolite, Write for descriptive Bulletins. 

aw hide, 


Whitney Silent and Roller 


Chains, Sprockets, Flexible — : 
»| Couplings, Universal Joints, .. 
E Racks, Ratchets and Pawls, § 


and a complete line of 
gear driven . mAs 
Speed Repucinc Units [| c ote FA R WO R | Qo 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Office: 12 E. 41st St., New York 
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SOLUTIONS 














ZINC EATEN AWAY EXCEPT WHERE 
COATED TRY THis TEST 





Reg.U.S.Pat. Off 


Will Your Paint 
Stand This Abuse? 
<_—_—a 


Triple-A Solutions are 


made to protect steel 
and concrete from the cor- 
rosive action of acid, alka- 
line and moisture. 
adhere firmly (specially where 
ordinary paints peel off) and fill 
every crevice and pin hole, seal 
the surface tight and, form a 
permanent 
destructive influence of corrosion. 





They 


barrier against the 


Write for literature and prices. 
Triple A is a Quigley Product 


QUIGLEY FURNACE SPECIALTIES CO. 


INCORPORATED 


26 CORTLANDT ST. 


NEW YORK 









CONTINUOUS 


IRVIN Gowri 


-ARMORING 











This continuous trussed steel struc- 
ture bedded flush with the surface 
of a floor of concrete, mastic or 
composition, makes it shock-proof, 
traffic-proof, wear-proof — prevents 
cracks and breaks — reduces floor 
upkeep to a negligible figure. Write 
for Bulletin K-1. 


(RVING [RON WORKS GO. 


LONG ISLAND CiTy, N.Y. U.S.A. 
Established in 1902 




















Weigh While You Convey 


over 


THE MERRICK CONVEYOR 
WEIGHTOMETER 

















Any material which is conveyor-handled can be weighed 
without additional handling or loss of time by the 


Merrick Conveyor Weightometer. 


An Automatic—Continuous—Accurate Record 


MERRICK SCALE MFG. COMPANY 


186 Autumn St., Passaic, N. J. 


PLAIN STATEMENTS 


of Scale Users 


in the Process Industries 


S leading ‘ 


Food Products Company* 
tells its story: 

“The Buffalo Scale which we have is 
one of the largest scales in Newark and 
many of the largest trucks come down 
here to do their weighing. We are using 
them continually ourselves and have ex- 


perienced no trouble whatever, and in 
| fact, are 100% satisfied with them.” 


*Name on request. (a 





























BUFFALO 
SCALES 


Write for Catalog 
BUFFALO SCALE CO., Inc. 
1218 Niagara St., Buffalo, N.Y. 

















CEOREUAGEDOGGEEEDOGEEONOENE 
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You Can Eliminate Shut-downs 
for Coupling Repairs by 
Replacing old type Flexible Couplings with 

Fast’s Self-Aligning Couplings 


NCE or twice in every gen- 
O eration a new mechanical 
principle sweeps in, revolu- 
tionizing current practice. That is 


exactly what has happened to 
flexible couplings. 


Heretofore it was accepted as 
axiomatic that a flexible coupling 
had to be built with flexible ma- 
terials. But eight years ago Fast’s 
design cast aside all flexible materi- 
als and eliminated replacements 
forever. 


No More Replacements 


There are today thousands of 
plants that carry replacement parts 
to repair broken pins, bushings, 
springs, discs or grids in old type 
flexible couplings. But there are 
thousands of other plants that 
have written couplings off the re- 
plaeement list forever, by standard- 
izing on Fast’s 
Couplings with- 
out flexible ma- 
terials. 


Note the 

Principle 

See diagram 
above. Read the 
explanation. See 
how this simple 
principle of a 
loating sleeve 
‘ompensates for 
lateral and an- 
‘ular misalignment, by distributing 
he error between the lubricated 
ooth faces of generated gears. 
‘imple, isn’t it? And because of 
$ very simplicity it will solve your 
oupling problems. 


What is Your Problem? 


It makes no difference whether 
‘our coupling failures occur on 


FAST’S 


Self-Aligning 


COUPLING 


Without flexible bushings, pins, 
springs, discs, grids or any other 
flexible materials. 


Patented and Manufactured by 


The BARTLETT HAYWARD Co. 
BALTIMORE, MARYLAND 





| Pisses send me 








Two spur 
gears,oneon 
each shaft 
end, are 
completely 

















and contin- ATT TTT 
ually meshed, in oil, with | — ’ 
the internal gears of a a2 a || 
floating sleeve. The shafts — 
and sleeve revolve noise- . 
lessly as one unit, allowing 
free angular and lateral 


= 








heed 
aenennee tit 
nity 

$ = | 7 





movement. 


small pumps or fans; or on main 
units in power plants, or on huge 
steel-mill revers- 
ing drives—in 
any case, hang- 
ing over your 
head is “‘shut- 
down for coup- 
ling repairs” 
unless you do 
away with flexi- 
ble materials, 
and thus do 
away with shut- 
downs. Fast’s 
Coupling is the 
answer. 


the free 
Book 





Company 

Individual 
« Address 

City - 





Send for the Book 


Here is a book that tells the 
whole story—from both a practical 
and an engineering standpoint. It 
clearly illustrates Fast’s principle of 
mechanical flexibility and centrifu- 
gal lubrication. It also gives the 
mathematics of design for the 
engineer who is interested in how 
misalignment is “‘divided by 10” 
and practically eliminated before it 
gets to the gears. 


Also the book shows typical in- 
stallations, coupling ratings, and 
utility factors for all varieties of 
drives. Write today and see how 
this coupling can eliminate from 
your plant, forever, the now costly 
shut-downs for coupling repairs. 










General Mo- 
tors Build- , 
ing, Detroit. ¥ 


Frequency Changer 
Appalachian Power 
Company. 






Bethlehem 
Shipbuilding 
Corp., Ltd., 
Baltimore 


—SIGN AND MAIL TODAY— — — — — — 
THE BARTLETT HAYWARD COMPANY 


200 SCOTT STREET 


BALTIMORE, MARYLAND 


State 
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“They Keep a-Running”’ 














7%, Horse Power Century Type SC Squirrel Cage 
Induction 3 and 2 Phase Motor 


There is a 
Difference! 


You cannot judge}a motor by look- 
ing af it. You must look into every part 
of it...If you investigate Century Type 
SC Squirrel Cage Induction 3 and 2 Phase 
Motors, you will find a well-balanced de- 
sign, durable, substantial and accurate 
construction, proper allocation of all 
active materials and many other points 
of decided difference that make them 
highly desirable wherever continuous 
service is essential. 


The armatures of Century Type SC 
Squirrel Cage Induction 3 and 2 Phase 
Motors are practically indestructible. 
They possess the most desirable electri- 
cal characteristics. 


Century Type SC Squirrel Cage Induc- 
tion 3 and 2 Phase Motors are built in 
standard sizes from } to 200 horse power. 


CENTURY ELECTRIC CO. - 


1806 Pine St. St. Louis, Mo. 


34 Stock Points in the United States 
and more than 50 outside thereof 











VENTILATION— 


At the Maximum 
With Mitco 
Interlocked Steel Grating 


In Mitco Interlocked Steel Grating, there 
are no acute angles to clog and thus 
restrict ventilation and light. 

Instead, Mitco has rectangular open- 
ings. Each panel surface is 90% open area! 

With Mitco, maximum light and venti- 
lation are provided, plus high strength, 
rigidity and freedom from deflection. 
Truly, Mitco is the ideal steel flooring. 
Specify it on every job. 

We shall be glad to send you a copy of 
the new Mitco bulletin, if you will write. 


HENDRICK MANUFACTURING CO. 


53 Dundaff Street, Carbondale, Pa. 
NewYork Office: 15 John St.,’Phone Cortlandt 2440 
Pittsburgh Office: Union Trust Building 
Chicago Office: Railway Exchange Bidg., 
"Phone Wabash 5768 


Offices in Principal Cities. Consult Telephone Book 


\ Makers of Mitco Shur-Site Stair Treads, Mitco 
Armorgrids and Hendrick Perforated Metal 
Ss 


INTERLOCKED 
STEEL GRATING 


The Grating 
With Every Advantage 


Strength—Permanent Rigidity 
Non-Slipping, Non-Clogging 
Surface 


Light and Ventilation 












































4 to 200 H. P. 











ALBA 


+ to 200 H. P. 

















MOTORS 





Adam Cook’s Sons, Inc. ‘ 








Make a comparative test 
with the grease you are now using 


Out of fairness to yourself you should investigate the merits 
of Albany Grease. A 100°% pure tallow lubricating com- 
pound, perfectly balanced for lubricating pulverizers, shaft- 
ing, grinders, conveyors, mixers, etc. Never drips. Try 
a can. 

If you want an extra fine mineral oil lubricant, use Albany 
Pressure - grease — soft, medium, hard, also graphite and 

transmission. 


Demand Albany Grease, refuse substitutes—look for the 
trade mark. If your dealer cannot supply you, write us. 


3REASE 


' Se «6 Varick St., New York 
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High Capacity in Conveying— 
Quiet and Dustless in Operation 





Fuller-Kinyon Pump handling raw gypsum at a large Eastern Gypsum Works. Two Fuller-Kinyon Systems, 
one of which handles hot calcined gypsum, are installed in this mill. 


th FULLER-KINYON 
Conveying System 


effects important economies in handling dry pulverized materials 


Greatly simplifies conveying, elevating and distributing operated distributing valves into bins in any desired 
the materials by pumping them in an aerated state order. When desired any sequence of filling or 
through enclosed pipe lines. The pipes may be run emptying of bins may be automatically performed. 
horizontally, vertically or around bends to clear any — 2 porn permit vedio ge tesa 

oe oe bts fn . or change the normal sequence at will. ie function- 
obstruction. The maximum flexibility is provided. ing of 4 Fuller-Kinyon is continuously reproduced 
Centralized control from a conveniently located panel in miniature or an illuminated panel board to guide 
permits the operator to open or close electrically the operator. 


The Fuller-Kinyon Conveying System is successfully handling raw and 
finished cement, bauxite, manganese dioxide, graphite, pearl starch and 30 
other materials. Write us for full information concerning its application 
to your requirements. 


Fuller Company, Catasauqua, Penna. 
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Make Your Own Weather! 


f a 
he 


; ing =; t “ 





Typical Installation of Bayley Equipment for supplying 
washed, tempered, humified air. 





Free yourself from loss by evapora- 
tion, excess humidity, dust explosion 
hazard, “sweating” of rooms and 
machinery,—weather troubles gen- 
erally and_ difficulties due _ to 
“climate” in your plant. 

With Bayley Air Conditioning 
Equipment you can control posi- 
tively every day in the year, hu- 
midity, temperature and condition of 
the air, actually, make your own 
weather. 


Write briefly, stating the nature of 
your difficulties. 


BAYLEY BLOWER COMPANY 
772 Greenwich St. Milwaukee, Wis. 


ot ni o Brg 
R ENGINE 
ASNING AND HUMIDIFYING sys.ems 











CLEVELAND 


A Cloth for 





















Wire Cloth. 






























































The Cleveland pegesseisis 
Wire Cloth & Mfg. Co. | S#esszesseHitt 
























































ARIOUS meshes to meet specific conditions, different 

metals to overcome chemical action, and designs that 
are backed by a knowledge of process application insures 
better results over longer periods of time from Cleveland 


More than 14 years devoted to exclusive manufacture of 
wire cloth and a comparatively new, modern plant offers the 
utmost in service and engineering to users of this product. 


Prices and samples on request 







Every Purpose 

















3574 E. 78th St. 
Cleveland, Ohio 
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THE MIXITT 


The SAMPLITT 


ERHAPS the most severe service 

which the SAMPLITT has been 
called upon to render has been for 
the sampling of tars. Here the ma- 













chine produces a truly composite sam- 
ple of heavy viscous material which 
is frequently loaded with a high per- 


centage of suspended impurities. 


The fact that it operates satisfactorily 





without interruption in this service 


tends to indicate that it can be de- 7... a number of MIXITTS 
pended upon under almost any con- have recently been installed in 
ditions. connection with the chemical treat- 


ment of boiler feed water.  Fre- 

quently either too much or too little 

If you sample it at all chemical will be responsible for the 
SAMPLITT right. formation of scale. 













Booklet on request. 











The MIXITT automatically feeds to 
the water just the right amount of 
chemical required once it is adjusted 
to suit a particular condition irre- 
spective of the rate of flow of the 
water to the boilers. 


Booklet on request. 





If you mix it at all 


MIXITT right. 


MAX B. MILLER é CO. Inc. 


$O1 FIFTH AVENUE 
NEW YORK 




















HE same protection against stray iron given the 

china people eat from, the paper they write on, 
the food that both people and live stock live on, the 
crushers and other machinery that help manufacture 
scores of products, is also given to your chewing. ‘“‘Red 
Man” chewing tobacco and other well-known brands 
of the Pinkerton Tobacco Co., Toledo, are protected 
by Dings Magnetic Separation. 
Check up on iron in your own plant, the nails, wire, 
bolts, etc., that inevitably come with raw materials. 
Dozens of industries, hundreds of plants, are finding 
real profit in Dings sure protection. Perhaps you, too, 
will find profit in protecting products and machinery 
against impurities and damage, in removing the danger 
of fire or explosion where iron goes through the process. 
Information or the help of experienced engineers on 
request. 


More than 8,500 Dings Separators are in service! 


Dings Magnetic Separator Co. 
666 Smith Street, Milwaukee, Wis. 
Established in 1899 


New York City San Francisco 
30 Church Street 419 Call Bldg. 
Boston: 304 Rice Bldg. Seattle: 2208 First Ave., S. 


Branch Offices in Other Principal Cities 





C&ME12Gray 
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Tht ) is the 
TELSMITH 


Parallel, 
Pinch. 


Inside the cone, between the shaft and the 
crushing head, is Telsmith’s long sleeve 
eccentric. It’s nearly as long as the shaft. 
The shaft itself is rigidly fixed—in fact, 
it’s famous for its ability to stay put. The 
eccentric acts directly on the head and 
gyrates the crushing head horizontally. 
The parallel throw of the eccentric pro- 
duces Telsmith’s long, straight pinch, as 
long at the very top of the head as at the 
bottom. The instant big chunks enter the 
bowl they get the full strength of the 
crushing stroke. One c-r-u-n-c-h is enough. 
Fast action — without slippage — that’s 
Telsmith. 





Write for Catalog 163 (Telsmith Primary 
Breaker) and Bulletin 2F17 (Telsmith Reduc- 
tion Crusher). 


Consult the nearest representative or 


write or wire TELSMITH direct. 


SMITH ENGINEERING WORKS 
1812 Holton Street, Milwaukee, Wis. 


Canadian Representative: 
Canadian Ingersoll-Rand Co., Montreal, P. Q. 


11 West 42nd St., 
New York City 


716 Builder’s Bldg.. 
Chicago, Ill. 


Harrison Bidg., 
Philadelphia, Pa 


K. B. Noble Co., 
Hartford, Conn. 


Beckwith Mchy. Co., 
Pittsburgh, Pa. 


Brandeis M. & 8S. Co., 
Louisville, Ky 


_ TELSMITH 
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Hy- 


MIX ANY JOB BETTER 


From heavy, viscous liquids to thin, 
watery fluids . . . from I-gallon 
containers to 50,000-gallon vats 
... from active, delicate chemi- 
cals to perishable food ingredi- 
ents. ... ALSOP manufactures 
the mixer that will do the job 
more thoroughly, more 
























quickly, and more eco- shan tanith 
nomically than any other BACK-GEARED 


2-Speed MIXER 


A simple, instantaneous 
two-speed adjustment 
adapts this unit to 
special process work on 
heavy, viscous liquids. 
Sizes from 4 to 14 H.P. 


Type No. 9 
equipment or method. 


THE MASTER 
MIXER 


The most powerful 
and efficient mixer 
for the toughest 
mixing jobs. From 


2 H.P. up. PATENTED 


The features that in- 
sure the supremacy of 
““Hy-Speed”’ Mixers are 
fully covered by U. 5. 
Patents. 


UNIFORM, BETTER RESULTS! 


- On any mixing job . . . are assured by 
the “Hy-Speed” mixer designed to solve 
similar problems in efficient mixing, usu- 
ally after all other methods had been 
tried and failed. Our willingness to 
work with the manufacturer on diffi- 
eult problems has resulted in our 

production of the only complete 
line of liquid-mixing equipment. 

Additional models not illustrated 

are available from one-twentieth 

H.P. up. 










DIRECT- 
DRIVE 
MIXER 


—— for large 
tanks of thin 
liquid, and con- 
tinuous agitation. 


**1,000-S peed” 
MIXER 


range from 10 
to 3,000 R.P.M. 
A _ revolutionary 
mixer for excep- 
tional work. Sizes 


Write for our New Mixing } to 13 ELP. 


Equipment Catalog 


Alsop Engineering Co. 


Electric Mixers, Filters, Pumps, Bottle-Fillers, Glass-Lined Storage and Mixing Tanks 
47 WEST 63rd STREET NEW YORK CITY 





et 
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Making a Cement Mill Dustless with NORBLO 
Dust-Collecting Equipment 


THE PROBLEM 


In building their 
great cement mill at 
Birmingham, Ala- 
bama, the executives 
of the Phoenix Port- 
land Cement Co. were 
determined to have 
the best -equipped 
plant in the world, 


= ; 3 
4 Ba 


and to eliminate all 
dust thus safe- 
guarding employees’ 
health, and enor- 
mously reducing the 
wear and mainte- 





mance cost of their 
machinery. To make 
the plant absolutely 
DUSTLESS appeared 


impossible, but 





Does this look like the raw grinding department? 





It does not. 
NORBLO made it COMPLETELY DUSTLESS 


THE SOLUTION 


Their engineers got to- 
gether with NORBLO 
dust - collecting 
specialists. A plan 
for equipping the 
plant throughout 
with a NORBLO Dust- 
Collecting System was 
prepared, guaranteed 
and installed by 
NORBLO engineers. 
These results may be 
judged from this il- 
lustration of the raw 
grinding mill. Neat 
floor-covering — open 
type driving motors 
in the same room as 
the grinding mills — 
even switchgear and 
instruments needing 
no protection — the 
plant is COMPLETE- 
LY DUSTLESS. 





PUT YOUR DUST-PROBLEMS UP TO US—WE'’LL SOLVE THEM 


NORTHERN BLOWER CO. 


6500 Denison Ave., 
Cleveland, Ohio. 








samen en 


“American Cyanamid” crushing 


4 ft. cyanamid to 48 mesh 
in two operations 


The three Williams Hammermille at the American Cyanamid Co., 
Niagara Falls, Ontario furnish an excellent idea of the way Williams 
is cutting first cost and operating expense in crushing, grinding and 
shredding operations. 


Huge pieces of hard, tough cyanamid—anything which will pass 
through the 62 in. x 48 in. feed opening—are crushed by one Williams 
Mammoth crusher to 2 in. and smaller at the rate of 100 tons per 
hour. Directly following the Mammoth two No. 8 Williams Pulver- 
izers reduce the cyanamid to 48 mesh. These machines doing in two 
operations the same work usually requiring three or four steps, 50% 
larger investment and increased crushing costs with any other type 
of equipment. Williams builds over 300 types of crushers, grinders 
and shredders for every material from glass to vegetable matter. Get 
our recommendations. 


Williams Patent Crusher & Pulverizer Co. 
2706 N. 9th St, St. Louis, Mo. 


Chicago New York San Francisco 
37 W. Van Buren St. 15 Park Row 415 Fifth St. 








Williams Mammoth Crusher with cover removed 


to show crushing hammers 





ORIGINAL PATENTEES AND WORLDS LARGEST BUILDERS OF HAMMERMILLS 





i 
musrcor. PATENT CRUSHERS GRINDERS SHREDDERS 
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The Cloth on the Dorrco Filter Breathes... 


..- this means long life! 


PULSATIONS ARE APPLIED TO 
CLOTH. THE CAKE IS LOOSENED 
. AND FALLS INTO DISCHARGE 


HOPPER. BREATHING ACTION 
KEEPS CLOTH PORES OPEN, 

















































Diagram showing cake discharge 
end of a Dorrco Filter 
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LUGGED up cloths with The ‘breathing’ of the cloth not 





resultant decreased capacity, 
excessive wearon cloths, frequent 
acid treatments, these and other 
troubles follow when fines are 
gradually rubbed into the pores 
of a filter cloth. 

In the Dorrco Filter there is 
no such rubbing action. Once in 
each revolution, as the cake dis- 
charges, pulsations are applied to 
the cloth. The cake is loosened 
and falls freely into the discharge 
hopper; the gentle breathing 
action keeps the pores open and 


only reduces troubles with plug- 
ged cloths, but length of cloth 
life is materially increased. 

This feature of the Dorrco has 
been found particularly beneficial 
where acid treating is required. 
At one plant a Dorrco Filter in- 
stallation increased length of run 
between acid treats by 300%, as 
compared with previous prac- 
tice, 

Our nearest office will send you 
Bulletin 8081, which describes 
the construction and operation 
of Dorrco Filters. Write 
for a copy. 


SS res 
THE DORR COMPANY 


ENGINEERS 


TORONTO, ONT. 
330 BAY ST. 


LONDON 
THE DORR COMPANY, LTD. 
16 SOUTH STREET. E.C.2 


BERLIN 


DENVER. COLO. 
1009 17TH STREET 


CHICAGO, ILL. 
310 SOUTH MICHIGAN AVENUE 


LOS ANGELES, CAL. 
108 WEST 6TH STREET 


WILKES-BARRE. PA. 247 PARK AVENUE NEW YORK CITY ompeLeamera. 1.4.68 
S36 MINERS BANK BUILDING qua PARIS 
sissonmustionsceanx INVESTIGATION TESTS DESIGN EQUIPMENT __ zsmurorcarcrmene, 
BUILDING = JOHANNESBURG, S. A. 





£.L. BATEMAN 
THE LOCARNO HOUSE. 


ATLANTA, GA. 


1503 CANDLER BUILDING MELBOURNE, AUSTRALIA 


CROSSLE, SCOTT @ DUFF PTY., LTD.. 360 COLLINS STREET 
























The Bethlehem 
ulverizer 


Grinds a wide range of ma- 
terials, to any degree of fine- 
ness up to 325 mesh. 


















Operates at a minimum of 
power consumption. 


Runs at slow speed, thus 
reducing internal friction 
when grinding. 


Is lubricated while in opera- 
tion; every part is accessible. 


Does not contaminate the 
material being pulverized 
no lubricant can get into the 
product. 


Is dustless when properly 
installed. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 

District Offices: New York, Boston, Philadelphia, Balti- 

more, Washington, Atlanta, Pittsburgh, Buffalo, Cleveland, 


Cincinnati, Detroit, Chicago, St. Louis, San Francisco, 
Los Angeles, Seattle, Portland and Honolulu. 


"'t Bethichem Steel Export Corporation, New York 
l ial Products 
. 


BETHLEHEM 


PULVERIZER 


our Commere 
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It Handles All Kind 
of Mixtures 


The new Ideal Batch Mixer will mix anything that needs 
mixing—wet, dry, dusty, sticky, pasty or abrasive—and 
mix it quickly and well. 

It’s built in 9, 14, 21 and 42 cu. ft. capacities—by an 
organization that for 30 years has made a special study 
of mixing equipment. 

Built for hard work and long life this unusually fine 
mixer is described and illustrated in detail in a folder 
that will be sent promptly on request. 


IDEAL INDUSTRIAL MACHINERY 
Division of Consolidated C. M. Corp. 
Winton Place, CINCINNATI, OHIO 


11) OUPOEREENOOEAT TATE 











WESTON 
CENTRIFUGALS 


Original (1866) 
Reliable 


Economical 


For All 
Chemicals Requiring 
Centrifugal Process 


Automatic Sprayers 
for Washing 


Contents 
Sizes 20-inch to 40-inch. 


Materials of construction adapted to product 
Established 1843 


AMERICAN TOOL & MACHINE 
COMPANY 


Trade Mark Registered U. S. Patent Office 
BOSTON 
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Dustless blending of lead oxides 











DRACCO does it -- 


An operation, which for years has been considered 
impossible, has been developed by Dracco and lead 
oxides are now blended without dust or health haz- 
ard in manufacturing battery paste. 


Progressive manufacturers have come to realize that 
manufacturing can be carried on free from dust and 
explosion risk (where materials are of explosive 
nature), with less damage to mechanical equipment, 
labor cost lowered, material saved and a health haz- 
ard eliminated. 


The installation shown handles from 5 to 6 tons of 
lead oxide an hour, one man, instead of four previ- 
ously employed, runs the entire system, no loss of 
material in handling (50 to 75 pounds of material 
recovered per day, formerly lost) and not a case of 
lead poisoning developed since Dracco system was 
installed. 


We can direct you to a host of Dracco installations 
where equally profitable results have been accom- 
plished with this modern system. Write us for bul- 
letins or let us send a representative if need is acute. 


The Dust Recovering & Conveying Co. 


Engineers and Manufacturers 


CLEVELAND, OHIO 


153 
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THE Latest Picibeladlinbinids IN OG. 235 MiuLs 














LARGE CAPACITY—QUIET RUNNING DISPERSES 
STURDY—FOOL-PROOF 
Pigments, Gums, Etc. 
iat GRINDS 


Paints, Colors, Inks, Pigments, 
Etc. 


HOMOGENIZES 


Milk, Ice Cream, Food 
Products, Etc. 





Microphotograph of 
Material Before Col- 
loidal Treatment. 


EMULSIFIES 


Oil, Etc., in Aqueous Solutions 





Industries usin 
U. S. Colloid Mill 


a , 


To 





Junior Model 


Pharmaceuticals 
Printing Inks 











Paints = aa 
Emulsions 
Milk 
DOUBLE ROTORS REVOLVING IN OPPOSITE DIRECTIONS 
Ice Cream CAPACITIES FROM 50 TO 1000 GAL. PER HOUR Microphotograph of 


LOW POWER CONSUMPTION—EASILY CLEANED + wy EB 








And Many Others 





Descriptive Booklet sent on request 


U. S. COLLOID MILL CORP. 


13th to 14th Sts., East Avenue nang & Island City, N. Y. 























Maxecon Mill  Perfectecon American 


Screen Filter 
Air Separator 





for economical pulverizing 





for coarse screening 





KENT MILL COMPANY 


10 Rapelye Street Brooklyn, N.Y. for fine separating 
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A type to meet virtually any 
filler requirement 
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mineral fillers 
made from CELITE 






















8 to 33 The light weight of Celite fillers arises from their porosity and micro- 
pounds per scopic cellular structure. They are highly absorptive both of gases and 
cubic foot fluids. 
Where resistance to acids is important Celite fillers are especially desir- Practically 
able because of their high silica content. Certain grades contain as much pure 
as 94 per cent Si O:. Silica 
Fine Celite fillers are available in special grades so fine they will entirely pass 
| particle through a 325-mesh screen. They are widely used in delicate polishes for 
size gold and silver, as well as in coarser cleaning preparations. 


Certain grades of Celite fillers are snow white, others are grayish white or 
Color 


deep pink. 
Tremendous Experiments have demonstrated that the surface area of the filler used 
surface - often has a more pronounced effect on the properties of a product than 
a, ae any other single factor. Celite fillers have brought surprising improve- 


ments in a wide variety of applications. 





Celite Service is always 


at your command to help 


Celite Products 








by al you save money on your 
ae Superior St., “ . 
yi mineral filler requirements 
Los Angeles 


(Please address nearest office.) 





. > <> 
Gentlemen: You may send me a 


sample of crude Celite and complete 
information on Celite mineral fillers. I 
understand this request places me under no 
obligation whatever. 






Mail the coupon 
for a sample 
of Celite 
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Eight features incorpo- 
rated into the Sturtevant 
Ring Roll Mill are bring- 
ing about valuable im- 
provements in the pulver- 
izing of such diverse 
materials as _ limestone, 
cement, marble, firebrick, 
shells, phosphate rock, 
iron borings, manganese, 
etc. 

It has helped such plants 
as Anaconda Copper Min- 
ing Co., American Agri- 
cultural Chemical Co., 
E. I. Du Pont de Nemours 
and some four hundred 
(400) others attain low- 
cost, uniform fine grind- 
ing production. These ad- 
vantages with a range of 
output from 8 to 200 mesh. 


Simplicity of 
Operation 


The operation of the 
Sturtevant Ring Roll Mill 
is as simple as it is 
superior. For exampie: 
There is a large ring re- 
volving at low speed. 
Material 1% in. and finer 
is fed in a large stream 
in direction of rotation 
from a spout in the 


a 
. 
i 
. 
| 





This Pulverizer Assures You 
niform, Low-Cost Production 


Eliminates danger of choke-up from excessive feed—affords complete open door 
accessibility—6 other new production aids. 


Thus does the Sturtevant 
Ring Roll Mill meet 
selective machine require- 
ments—low initial cost, 
reliability, ease of opera- 
tion, freedom from re- 
pairs, foundation cost, low 
power and economy of 
space. And these are the 
requirements which de- 
termine commercial eth- 
ciency when reduced to 
dollars and cents per ton 
of product. 


Accept 
This Proposal 


To determine accurately 
what the Sturtevant Ring 
Roll Mill will do on your 
material; to show how 
much you can cut grind- 
ing costs and difficulties 
accept our Laboratory 
Test Report as follows: 

Without charge to you we 
will test a sample of your 
material and tell you what 
the improved Ring Roll 
Machine will do—at what 
cost for the capacity 
wanted. ‘This proposal 
enables you to learn be- 
fore you spend what can 
be done. There is no 





center of the ring. Ma- 
terial is held in place by 
centrifugal force gener- 
ated by rotation. Material then 
builds up to a_ predetermined 
depth (% in. to 1% in.). Three 
rolls fitted within the ring expand 
outwardly against the revolving 
material. Rolls start revolving im- 
mediately upon contact with the 
material. Pressure is regulated by 
large adjustment springs. The ma- 
terial embedded upon the ring is 
crushed as it passes under the rolls. 
Thus, material crushes upon itself 
eliminating wear on ring and rolls. 
There are no pushers to revolve 
the rolls. No plows to force ma- 
terial on ring or under rolls. No 
scrapers to assist discharge. No 
shields to keep material on the ring. 
Nothing to wear save the ring and 
rolls. But as the ring is coated 
with material from ™% in. to 1% in. 
deep, the ring NEVER touches the 
rolls. Wear and tear is thus trans- 





Sturtevant 


ferred to the material being ground. This 
takes the sting out of repair bills. 


8 Practical Advantages 


The use of the Sturtevant Ring Roll Mill 
affords you these 8 practical advantages: 


l. 


STURT 


Complete open-door accessibility—easy opening, 
safe-like door brings all wearing parts into the 
open Easily inspected and repaired 

No separating devices or screens within the mill 


to hamper free action. Eliminates danger of 
choke-up under excessive feed 
Cannot be overfed or clogged If excessive 


feed is given material passes off freely and un- 
touched. 

Gives uniform grinding because concave ring 
ind convex rolls give parallel surface. Pres- 
sure is equal over width of rolls. 

Single purpose machine—for pulverizing only 
This eliminates wearing parts and reduces 
power charges, thus reducing production costs 
Practically noiseless and vibrationless thus per 
mitting use of inexpensive foundations. 
Roller bearings running at low speed, minimi- 
zation of friction and free discharge make for 
low power costs 


Has output range from 8 to 200 mesh 


Ring Rol! Mill in Closed Circuit with Air Separator 


charge for this Report. 

Send complete informa- 
tion about your material, 
the product wanted, fineness, output 
desired and present methods. We 
will then premptly forward engi- 
neering data, and arrange for 
Laboratory Test. Write. 


Typical Plants Using 
Sturtevant Ring Roll Mills 


Anaconda Copper Mining Co 
International Agricultural Corp 
Babcock & Wilcox Co. 

Armour Co 

B. C. Pottery Co. 
Brunswick-Balke-Collendar Co 
American Agricultural Chemical Co 
The Chemical & Pigment Co. Inc 
Conlin Marble Co. 

E. I. Du Pont de Nemours Co 
Federal Foundry Supply Co. 
Fiske & Co 

Harbison-Walker Refractories Co 
Merrimac Chemical Co. 

Michigan Limestone & Chemical Co 
Penn. Salt Mfg. Co 

Rutland Fire Clay Co 

Aluminum Co. of America 

Tenn. Coal, Iron & Railroad Co 
Virginia-Carolina Chemical Co 
Willingham-Little Stone Co 


EVANT 
MILL CO. 


15 Harrison Sq., Boston, Mass. 
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MARCY BALL MILLS | 
MARCY ROD MILLS 
WILFLEY TABLES 
WILFLEY PUMPS 
FALK GEARS 
TELSMITH CRUSHERS 

















Marcy Rod Mill of the type used 
on sand-lime brick production. 





Mt 


Grind Continuously on Small Tonnages 


Recent grinding offers so many advan- 


tages over batch grinding that it should be 
adopted wherever possible. 


Discharge is more uniform, over-grinding is minimized, 
labor and power are less, operations are cleaner. 


Marcy Continuous Grinding Mills—Ball and Rod— 
provide these advantages. They are being used on 
pigments, terra-cotta, garnet, clays, gypsum, paper, 
pulp, and other products besides ores. 


These Marcy Mills can be obtained in small sizes. 
Ball mills come as small as 3 ft. in diameter by 2 ft. 
in length. Rod mills 2 ft. in diameter by 4 ft. in length. 
Likewise, small capacities may be obtained, as low as 
5 tons per 24 hours extremely fine grinding being 
practical. 


Adopt continuous grinding for your process even if 
the tonnage is small. Marcy Mills will do the work 
economically. 
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MINE and QMELTER __{ “wine yzcumers | 
PCIN\ SUPPLY J COMPANY — | BzcTucat Motor 





ELECTRICAL SUPPLIES 
Denver, Colorado, U. S. A. ASSAYERS’ EQUIPMENT 
E! Paso Salt Lake City New York a” CHEMICALS a 
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ABBE 


BALL ana PEBBLE 


GRINDING MILLS 


MIXERS 











245 Center Ave. 


Little Falls, New Jersey 
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Perforated Metals 
Mining Screens 
Screens 
to fit your equipment 














Cylindrical Rectangular 
Conical Flanged 


or any desired shape 


We perforate Steel, Brass, 
Bronze, Copper, Zinc, 
Lead, Tin, Aluminum, 
etc. with any size or style 


hole desired. 


Let us fill your next replace- 
ment needs and see what we 
mean by “Service.” 


Chicago Perforating Co. 
231 So. LaSalle St. 
CHICAGO, ILL. 


og: 
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Pr ge | A Sperry Press for 
Ly , 
sk 4 heavy Rayon liquors 


, 


The Sperry plate and frame type filter press above was 
designed to handle Viscose, a heavy, viscous Rayon 
Liquor. 





A particularly advantageous feature in this press, that 

, loa may be applied in the design of any metal plate and frame 

~ ee press, affords a definite saving in the labor of making 
and wear on filter cloths. 








The “plate type” press 








will handle any filterable The feed and outlet channels are so arranged that holes 
material including  ex- need not be cut in the filter cloths as may be seen from 
tremely viscous «= sub. the illustration. This saves expense in making cloths, 
stances. —— : : 
eliminates raveling of the holes and lengthens cloth life. 
— / We will gladly consult with you on filter press 





designs to suit your requirements. 


D. R. SPERRY & CO., BATAVIA, ILL. 


H. E. Jacoby B. M. Pilhashy 
95 Liberty Street Merchants Exchange Bldg. 
New York San Francisco, Cal. 
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El Type Agitator 

for rubber doughe— 
cements — bitumi- 
nous compositions 





Masticator Type 
Acitator — for com- 
pounding — plasti- 


Type MDA, Class 6, 
size 2% 


cizing—massing 








Spiral Type -Agita- 
tor—for water dis 
persion work 








All three types of agitators can be used in one mixer 
requiring only a short time to make the change. Ww ork. 


Tor J.H. Day Company 


Factories and Principal Offices 
CINCINNATI, 


DAY 


MOGUL EXPERIMENTAL 
MIXERS 


Interchangeable andReversible 


AGITATORS 


For experimental work on the 
greatest variety of masses, such as 
nitrocellulose jellies, battery box 
compositions, watery rubber dis- 
persions, shellac compositions, 
storage battery pastes, etc., is 
simplified by the Interchangeable 
and reversible agitators. 


Can be equipped with serrated 
saddle and agitators for rubber 
asbestos sheet packing and similar 


Oxzzo. 















” 
= 
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COILS of Nickel, Monel, Copper, Brass, Aluminum, 
Lead, Stainless and Wrought Steel. Any size or shape. 


Non-Ferrous Tanks, Trays, Drums, Baskets, Pans, 
LININGS. 


Special Alloy Castings, Rough or Machined. 


PIPE 
COILS 


The Hugh Company, Inc. 
190 Elk Street, Buffalo, N. Y. 





Perrin Filter Presses 


For all liquids which require filtering, 
or for separating solids held in suspen- 
sion and forming into cakes. 


Iron Recessed Plate Press with Round 
Steel Side Bars Center screw geared clos- 
ing with hand wheel, ratchet and lever. 





Wood Plate and Frame Press with Steel Chan- 
ne! Beam Side Bars. Center Screw Geared Clos- 
ing design with hand Wheel, Ratchet and Lever. 


For filtering or separating Acids, Chemicals, Colors, Dyes, etc., where 
liquid or material should not come in contact with metal. 


Built in Sizes——12”-18”"-24”"-26”"-28"-30”"-32-"36”" and 40” 


We Solicit Your Specifications for Our Prices 


WILLIAM R. PERRIN & COMPANY 
36 W. Van Buren St., Chicago, Illinois 
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Now ALL METAL construction gives 








Greater Operating Economy with— 


All steel sash is now standard equipment on all types of the “Screen 
Supreme.” It adds the final feature of economy in screen maintenance. 


Staggered type sashes, with lower decks projecting beyond the top / he 


deck at the discharge end, are standard for double deck screens. 


The projected lower deck gives the maximum useful screen surface 


because the upper end is placed to meet the flow of material from 
above. Both decks have the same length. { | I ee } ; 
Electrical operation has materially reduced power and operating costs. 


The elimination of belts, bearings, and all mechanical power transmit- 
ting machinery greatly reduces maintenance. Now all metal design 


—besides further reducing maintenance—offers new possibilities of 
screen design and adds years to the life of the screen. 


No matter what your screening needs are, these economical features 
will save you time, trouble, and money. 


We will gladly send you details _ ae 
of the new type Screen Supreme 


and further cost saving features. 

















Los Angeles, Calif. San Francisco, Calif ~ 1400 Delgany St. Columbus, Ohio Seattle, Wash 
520 W. 74th St. 75 Fremont St 750 N High St Hotel Frye 
Denver, Colorado 
Gellatly & Company Inc., Mayer & Oswald Industrial Vibrator Equip. Corp M. 8. Dennett Co National Equipment Co 
Oliver Bldg. 332 So. LaSalle 8t. 50 Church St Lexington Bidg 101 West Second South St 


Pittsburgh, Penna Chicago, Ml. New York, N. Y Detroit. Mich Salt Lake City, Utah 
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Standardized Laboratory Furniture 


Kewaunee meets the exacting requirements 
of America’s largest industrial plants. The 
correct design, superior materials and 
skilled workmanship which go into every 
piece of Kewaunee Equipment are making 
this furniture— 


Standard in the Industrial 
Laboratory Field 


The details of laboratory furniture manufacture 
are so intricate and require such a fund of ° ° 
scientific knowledge regarding laboratory oper- Over 500 Standardized Kewaunee Designs 
ation that only a firm having back of it years of 
experience, years of conscientious experimenta- 
tion and progress, and a record for having 





Chemical Table No. 926 


We have already met nearly every possible laboratory need with a 
standard desk, table, bench or sink. 


rendered consistently satisfying service, can This reduces expense, avoids delay and permits you to add to the labora- 

hope to meet modern requirements. Kewaunee tory equipment only as needs actually justify. 

has that knowledge and has that experience. Write for details of our Free Engineering Service. Address all 

We are equipping many of the largest industrial inquiries to the factory at Kewaunee. ' 


laboratories in the country. 


Co: 


LABORATORY FURNITURE EXPERTS 


C. G. CAMPBELL, Pres. & Gen. Mer. 


106 Lincoln St., Kewaunee, Wis. 
Chicago Office: New York Office: 
25 E. Jackson Blvd., Room 1511 Offices in Principal Cities 70 Fifth Avenue 





Pure PLATINUM and PALLADIUM 
Sponge Black and Chloride 


for Catalysers 
Platinized and Palladinized Asbestos 





Accurate determinations depend on the constant unchanging 
values of pure APW platinum or palladium. No substitute 


exists that can give as accurate results as these. ge oe 
45. 52 & = mesh in 

stoc 
And, where catalysers are required it will pay you to become oe ae 


familiar with APW Products for Catalytic operations. 


APW Platinum and Palladium are widely used throughout 
the chemically controlled and process industries. The 
various commercial forms in which these products are 
marketed are fully discussed in our new Catalog E-15. 
Send for your copy today! 





AMERICAN PLATINUM WORKS 


N. J. R. R. Ave., at Oliver St., Newark, N. J. 
New York Office: Charles Engelhard, 30 Church St. 
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Accurate Measurement 
of Refractive Indices 


and dispersions of fluids, solid and plastic bodies can 
readily be determined with the Bausch & Lomb Abbe 
Refractometer. Because of its simplicity, ease of opera- 
tion, and the importance of its findings, it is widely used 
in chemical and physical laboratories. 





This instrument measured indices ranging from "D 1.3 
to 1.7. An accuracy of one or two units in the fourth 
decimal place can be obtained. Charts supplied with 
each instrument enable dispersion readings to be taken 
with the same accuracy. The index is read directly on 
a sector scale, the intervals of which have been calcu- 
lated for the constants of the glass used in the Abbe 
prisms. 


Price of the Abbe Refractometer . . . . $222.00 





The refractive indices of acid and alcohol solutions, 
fats, waxes, and oils of low concentration can accurately 
and readily be determined with the Bausch & Lomb 
Dipping Refractometer with Six Interchangeable 
Prisms. 

The six prisms cover a range from 1.32 to 1.54 exceed- 
ing the old type of instrument which had a range from 
1.32 to 1.36. 

With a little practice, even an unskilled operator can 
repeatedly obtain measurements which are correct to 
3.5 units in the fifth decimal place. 








2525—Dipping Refractometer, for low refractive indices 

ranging mp)—1.325 to mp—1.367 with metal 

beaker and Tables for Transposing Scale Divi- 

sions into Refractive Indices, and Table of 

Readings for Distilled Water, in case......... $152.00 
2540—Dipping Prism No. B; 2,>—1.36428 to 1.40608; each 28.00 
2541—Dipping Prism No. C; 2,—1.39860 to 1.43830; each 28.00 
2542—-Dipping Prism No. D; 2,—1.43620 to 1.47560; each 33.00 
2543—Dipping Prism No. E; 2)—1.47320 to 1.51189; each 33.00 
2544—Dipping Prism No. F; 2p>—1.50969 to 1.54409; each 33.00 





Write for further information 


Bausch & Lomb Optical Co. 


601 St. Paul St. Rochester, N. Y. 
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Free Holiday 
Stamping Offer 


Until January 1, 1929 we will stamp your name, or a 
friend's name, in gold on the front cover of any McGraw- 
Hill Book you purchase. Remittances should be sent with 
all such orders and stamped copies, of course, are not 
returnable. 


Just Out! 


Chemical Publications 


By M. G. MELLON 


Professor of Analytical Chemistry, Purdue 
International Chemical Series 


253 pages, 54x84, $2.50 








Associate University 


A guide to the literature of chemistry. 
The book gives a complete survey of 
the types of chemical information avail- 
able. It tells where they may be found 
—how to locate them—how to use them. 


—origin of chemical publications; 


—various classes of chemical pub- 
lications ; 
the general nature of each class 
and of the more important mem- 
bers of each class; 

—special and general points regard- 
ing the use of chemical publi-—— 
cations ; 


For successful research you need knowledge 
of how and where to find desired informa- 
tion in the chemical library. If you need to 
know where to find volume-year tables for 
periodicals, how to obtain a patent specifica- 
tion, how to use Hoffman's Lexicon, how to 
uncover the published facts on any chemical 


question you must have the necessary 
technique That technique this book pro 
vides 
Contents 
I Introduction and General Outline 


I! Original Sources 
Ii! Original 


Periodicals 


Sources—Institutional Pub- 
lications 
IV Original Sources—Literature on Pat 
ents 
v Original Sources—Miscellaneous Con 
tributions 
VI Secondary Sources — Periodicals and 
Serials 
Vil Secondary Sources—Bibliographies 
Vill Secondary Sources — General 


Work 
of Reference and Textbooks rca 

Ix Making Searches in the 
Literature 


x Library 


Chemical 


Problems 


Order a copy—Now 
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Muffles 


1876. 


DENVER BIC; 


Salt Lake City 





Assayers and Chemists 


all over the world 
prefer 


DFC CLAY GOODS 


Crucibles 


Scorifiers 
Roasting Dishes 


Follow the example of the mining industry since 
Send your orders to clay goods headquarters. 


THE DENVER FIRE CLAY COMPANY 


COLORADO 


EI! Paso New York City 





SovenseVOEN Nee Ena ena aerate 


WATSON-STILLMAN 
HYDRAULIC 








SPECIAL HOLIDAY COUPON 





MeGraw-Hill Book Co., Inc., 370 Seventh Ave... New York 


Send me 


Mellon—Chemical Publications, $2.50, with nam: stamped 
I 


- eee on + cover nelose proper remittance and understand 

tat stamp ‘ es al 10 etu ah 

1929 wer vl ire not returnable (This offer expires Jan. 1 
(‘Name to be stamped) 

Nar 











Heating and 
Chilling Press 
for Rubber, Cel- 
luloid, ete. 


Forming 
Dehydrating 


Briquetting 
Baling 











Thermo Plastic Moulding 
Blocking and Extruding 


PRESSES 


Are Built in Types 


to Suit Every 





Pressure Need 


Curb Press 
for Reclaiming 
Liquid Products 


We build complete hydraulic plants including pipe, 
valves, pumps, 
for every purpose such as: 


accumulators, intensifiers, and presses 


Clay Forming 

Sagger Moulding 
Moulding and Vulcanizing 
Oil Extracting 

Cocoa Butter Extracting 
Compressing and Forming 


Etc. 
Write for Catalog 


THE WATSON-STILLMAN CO. 
NEW YORK, 74 West Street 





Cleveland — Detroit 
Louis 


Chicago — 
Philadelphia — Richmond — St. 
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ACTS... 


that help the Process Industries 
do their planning 






The application of sound chemical engineer- 

@ ine principles has solved many of the pro- 

\ duction and operating problems of the Process 

\ Industries. And reliable market facts and figures 

\ have proved the basis of sound buying and selling 
in these same industries. 









The production officials look forward each year 
to the January Annual Review and Progress Num- 
ber of Chemical & Metallurgical Engineering to 
give them authoritative data on both production 
and marketing. As in the past, the last year’s 
developments will be reviewed and the trend of 
the coming year will be forecast in the editorial 
pages of this Sixth Annual Review and Progress 
Number of Chemical & Metallurgical Engineer- 
ing. Then, too, articles by nationally known 
authorities will make it indispensable to the pro- 
duction officials in the process industries who 
must keep abreast of modern equipment. 











An international distribution map, articles on dis- 
tribution by prominent men, production statistics, 
reviews, forecasts and other valuable data will be 
recognized factors in planning work for the com- 
ing year. Upon this information many of your 
present and potential customers will base their 
buying during 1929. 












Such reader interest as this can pave the way to 

greater sales for you, if you tell the story of your 
- products through a well planned advertisement in 
this issue of Chem. & Met. 












An early reservation will secure the best 
location. Final forms close January 3. 


CHEMITICAIL 


& METALLURGICAL 


ENGINEERING 


A McGRAW - HILL PUBLICATION 
Tenth Avenue at 36th Street 
New York, N. Y. 


















4 
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A /ABORATORY 


cSTANDARD 


Approved by chemists everywhere— 
for table tops and backs, shelving, sinks 
and drainboards, fume hoods, peg- 
boards, tanks, acid-proof flooring, etc. 
Address Alberene Stone Co., 153 West 
23rd Street, New York, for catalog of 
applications. 
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DIXON 
ASSAY CRUCIBLES 


For over a century the name DIXON 
has been intimately associated with 
the development and perfection of 
crucibles of all kinds and other re- 
fractory products. 


Bear this in mind when in need of 
assay crucibles. 











2 


at 
he 
a 


OS EE LO ROT 











Write for Circular 243 AA giving sizes and shapes of our 
various Refractory Products. 


JOSEPH DIXON CRUCIBLE COMPANY 


JERSEY CITY XO NEW JERSEY 
Established 1827 








We are Pioneers 
(on an industrial scale) 
in the production of 


CHROMIC ACID 


ELECTROPLATING 


Our Chromic Acid is 
guaranteed 99% + pure 


We shall be pleased 


to send you samples 


MERCK & CO. Inc. 
MANUFACTURING CHEMISTS 


SUCCESSORS TO 
POWERS-WEIGHTMAN-ROSENGARTEN CO. 


New York RAHWAY, N. J. St. Louis 
Philadelphia Montreal 
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From it’s 


LPiyy, 


"Te eluliter tm lelttau tne) am Ortaclele Mm sititticletts( lem @relicce Mine lca e 
the Taylor plant at Cascade Mills, New York, is in larger produc- 
eCoyeMmaet-teM AU om OO a (0) Or taeleye Me siCiti leslie mmeleh. amelel ie) a stl <a at 
DS elsate ete) om cate ltticct:t Mm Qielcertie-lC pm meleltiel (ome tliali(cem- tele M-lelve)itics 
ly water white. The internationally famous Taylor process pro- 
duces Carbon Bisulphide by which all others are judged .. In 
the Adhesive, Agricultural, Chemical, Oil & Fat, Grain & Milling, 
Rayon and Rubber Industries Carbon Bisulphide has an im- 
relela etal as 0) tu EO ho 1c Co) te Lob ce) acit-leleseme-tele mel tlele-leley ete 
J.T. Baker Chemical Company 


Nain Office & Works Branch Offices 


Phillipsburg, New Jersey New York and Chicago 


Akrony Ohio Representative White & Company 


One of 
D 


» (SH & 


Dependable Chemicals 




















FREE HOLIDAY 
STAMPING OFFER 


Until January Ist, 1929, we will stamp your 
name, or a friend’s name, in gold on the front 
cover of this book without additional charge. 
Orders for stamped copies should be accom- 


panied by price, and of course, stamped books are not returnable. 


Just Out! 


Accounting and Cost Finding 


for the 


Chemical Industries 


By GEORGE A. PROCHAZKA, Jr. 


McGraw-Hill Chemical Eng'neering Series 


How to devise, install and operat 
economical cost finding methods for 
the chemical industries. The book 
shows how to effect successful cort 
finding methods for the chemical 
industries and points out the 
relationship between this specialized 
branch and general accounting 
practice 


In order to present his material 
more effectively, the author has 
divided his text into five major 
sections covering 


1. Fundamental Conditions on 
which Correct Cost Calcula- 
tions are based 
Determining the Process Costs 
Determining the Material Costs 

. Handling the results of these 
Calculations and their entry 
into Commercial! Records 
Plant and Fixed Property A¢ 
counting Technique 


CONTENTS 


(ost-accounting Fundamentals 
Departmental Organization 
General-ledger Accounts 
Departmental Cosi Elements 
’.——Distributing Costs to Depart 
ments 
Recording Departmental Activi 
ties 
Process Costs 
Materials in the Warehouse 
Materials in the Factory 
Raw-material Costs 
Work-in-process Costs 
Finished-stock Costs 
Entering Costs on the General 242 pages 
Books 6x9 
Making up Statements = 
pons Cost Variations to Control illustrated 
Tabulating Cost Data 
Fixed-property Analysis $3.00 
-Fixed-property Accounting 


For the manufacturer—the engineer—the accountant—successful meth 
ods, proved procedure, sound data on accounting and cost finding for the 
chemical industries 


Order a copy Now 





McGRAW-HILL 
FREE STAMPING OFFER COUPON 





McGraw-Hill Book Co., Ine., 370 Seventh Avenue, New York. 


Send me Procharka’s Accounting and Cost Finding for the Chemical 
Industries, with name stamped in gold on front cover I enclose 
proper remittance and understand that stamped copies are not re- 
turnable (This offer expires Jar lat, 1979.) 


stan ped ) 


Signed 
Address 


Official Position 





Name of Company 
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Driving grinders 


Segment grinders are used at this plant 
for removing the rough spots from porce- 
lain ware. Each grinder is supplied with 
dependable power through a motor and 
Morse Silent Chain Drive. This permits 
convenient mounting of the motor close 
to the machine, thereby saving valuable 
space. 





Morse Drives are 98.6%) efficient, posi- 
tive, flexible, ideal for short centers. One 
tenth or 5,000 H.P., the same depend- 
able results are possible. Ask a Morse 
Transmission Engineer for complete 
data. 


Morse Chain Co. 
Ithaca, N. Y. 


Branches in Principal Cities 


@® 088 
(= 


= 


\ 


S 
_— ee 
nN - 


5 h.p. Morse Silent Chain 
Drive from motor to s8eég- 
ment grinder. Driver, 1,740 
r.pm; Driven, 375 r.p.m.. 
30 inch centers. 
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: Ignorance is the cause 
of economic waste” 


—said Mr. O. H. Cheney, Vice- 
President of the American Exchange- 
Pacific National Bank, New York 
City, in a recent address. “Ignorance 
of the facts of supply and demand is 
the cause of troubles which affiict the 
separate industries. Ignorance of 
efficient business methods is the 
cause of individual failure.” 


There is no need, today, for the in- 
dividual business man to be in the 
dark about conditions and improved 
practice in his field. The business 
press particularly those publications 
belonging to the A.B.P., are serving 
industry better and more completely 
than ever before. 


opinions of men who know. Read 
its technical articles to keep pace 
with current developments. Read 
its advertisements for dollar-saving 
suggestions. 


You fight waste with facts when you 
get your information from an A.B.P. 
publication—this one, for example. 
High standards of accuracy in editor- 
ial as well as advertising content are 
exacted as a condition of member- 
ship in the Associated Business 
Papers, Inc. 


Advertisers in A.B.P. papers are 
combating selling waste by reaching 
selected groups of 
readers who are 
searching for just 






Fight waste with | 
facts from A. B. P. such economical sug- 
tions as the adver- 
papers ges 


Get the most out of 
your business paper. 
Read its editorials 
for the worth-while 





Be a consistent reader of your paper, 
Each issue contains information that you 
would not want to miss. 


tisers have to offer. 


Are you making the 
most of this, your 
business paper? 


THE ASSOCIATED BUSINESS PAPERS, Inc. 


A. 





Executive Offices: 52 Vanderbilt Ave.. New York, N. Y. 











fields of trade and industry. 








&, An Association of none but qualified publications reaching 54 if 
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Radial Brick Chimneys 
for INDUSTRIES using 
CHEMICAL PROCESSES 


NE 


Acid Proof Chimneys 
Handling 
ACID GASES 


For Smelters, Chemical 
Works, Paint Works, By- 
Product Coke Ovens. 
ALSO for BOILERS, 
Ovens and Furnaces. All 
Sizes. 


Built of Impervious Radial Brick 
Also Builders of 


Reinforced 
Concrete Chimneys 


Send for Free Booklet CM7 
“Construction and Design of 
Chimneys Subjected to Acid 
Gases.” 





ALrHoNs Custopis CHIMNEY Cons. Co. 
95 Nassau St., New York Marquette Bldg., Chicago 





Chemical & Metallurgical Engineering — V ol.35, No.12 





MONARCH. 









of 


Brass—lron—Steel 
Rubber—Stoneware, 


Etc. 
for 


Any Acid or Gas 

















Write For 
Catalog 6-C 


Monarch Mfg. Works, Inc. 


2730 E. West Moreland St. 
PHILADELPHIA, PA. 


SPRAYS 














Burlap or Cotton 
New or Second-hand 
Printed or Unprinted 


Bags for 
CHEMICALS 
FERTILIZER 


eee CIC 22 
Co. 


M I. T. RHEA, Pres. 
ente & 
New York 





Incorporated 
New Orleans 
Savannah 


Boston | 













Ao: Rit, pe 


COTTRELL 
PROCESS 


of . 
Electrical 
Precipitation The Cottrell Process not only raises the 


efficiency of operation by removing dust 
and “fume” from the smoke and air of 
your plant, but also salvages particles 
of value. 





Calder-Fox Operation is simple, and the installa- 
Scrubbers tion of equipment soon pays for itself. 
For Cement Mills the new type of 
& Graded Resistance Electrode construc- 
tion offers the advantages of the Proc- 

ess at still lower cost. 

Reineke 

Calder Fox Scrubbers are the most 
Regulators modern device for sulphuric acid mist 








enllection. Reineke Regulators are 
standard for the quick, accurate regula- 
tion of gas flow. 


~~ oe 


WS IPITATION CO. 


Los Angeles, California, 1016 W. 9th Street 
Eastern Office: 25 W. 43rd St., New York City 
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Stands the acid test 


If you’ve got any place in your plant where 
you’ve always had trouble with your fuses 
because of the destructive effect of gases, 
fumes, dampness or rust, that’s the place for 


Noark Service Boxes 


These are the boxes which stand up for years under conditions which 
destroy ordinary protective devices in a few weeks. 
In 2, 3 and 4 pole types. 250 and 600 volt capacities. 


Catalog No. 56 on request. 


CoLT’s PATENT FirE ARMS MFc. Co. 
mk ELECTRICAL DIVISION 


HarTFORD, ConneEcTicuT, U.S. A. @ | 


NEW YORK - BOSTON - PHILADELPHIA - PITTSBURGH - CHICAGO - SAN FRANCISCO 33-w-36 
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Chicago Atlanta Cincinnati 
New York Buffalo Dallas 
Boston Cleveland Detroit 


The Best Inert Gas—CO.—AII Uses 


Quick Service from 31 Plants and Distributing Points 
20 LB. AND 50 LB. CYLINDERS 


The Liquid Carbonic Corporation 


Wire or write nearest branch 


Havana Milwaukee Pittsburgh 
Kansas City Minneapolis Portland 

Los Angeles Philadelphia ’ St. Louis 

Memphis 








Acid-Proof Pots 





Fig. 88 


All sizes, shapes and designs—with or without 
outlets, ground-in Faucets and Covers. 


Acid, alkali and corrosion proof throughout the 
stoneware body. 


Write for prices. 


THE U.S. STONEWARE CO. 


Works: (Since 1865) Akron, Ohio 














Ask Albright—He Knows! 
With 63 years’ experience to back them, Albright 
Specialists know the type, design and material 
of coils and bends best fitted to give you maxi- 
mum service—no matter what the conditions to 
be met. 


Get the facta about Albright Co-operation Service 
in design selection and installation. 





esses: 


COIL AND PIPE BENDERS, 


ALLENTOWN, PENNA. 





















ELEPOISE 


A CONVEYOR SCALE 


INDICATES, REGISTERS, RECORDS .2°ur%y. “ass 


Tue Telepoise commands your con- 
fidence. It indicates, registers and 
records the true weight of the material 
conveyed. 

The Telepoise is developed to the same 
degree of reliability as the platform 
scale. 





Simple—Dependable—Costs less 


Write for Information 


E. J. WHITE JOHN CHATILLON 
Sales Agent & SONS 
Scale Makers Since 
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RUENDLES | 























Pn ttn et 
! ry) 
; a. a 
HIS month we inaugurate our New Plant at i £ree UU VU VAULT THT U HT 
29th and North Market Streets —the new 1 2.8% s 
home of Gruendler Crushers and Pulverizers! | g288 S 
! | ! So 
Modern in every respect, the New Plant is the ~ 
response to a nation-wide demand for Gruendler = r- 
° i H 
equipment —a demand that has made necessary Y . 
the increased facilities and increased production Qs 3S 2 : 
now possible. ~ ¢ Pe Ss 
o) ra 
‘ . : P < Oo CG D “ 
There is a significance to this new and greater Or fs ¢ 
building that goes beyond the structure, itself. It ! “ we & 
is a spirit which, though intangible, is of prime 7: stg 
importance. | A, ‘ 5 : 
For the New Gruendler Plant —like Gruendler ! “ E nd . 
Crushers and Pulverizers—is the result of 44 years’ 3 5 5 
experience in the manufacture of dependable un fe £ 5 
equipment for crushing, grinding and mixing. It | fx) § * 
is a fitting monument to Gruendler Efficiency — ! 7, = Y 
and Gruendler Quality! ! Ss og |p? 2 
ve ¢ - o 
; = Go > @ — - o 
i 2 aaes ” he 
ee Oe © 











ANNOUNCING NEW FEATURES IN GRUENDLER EQUIPM ENT 


Time and test have won for Gruendler Crushers 
the title: America’s Leading Hammermills. For, 
th h almost a half-century, they have stood the 
test of actual performance under all conditions, as 
is evidenced by thousands of successful Gruendler 
installations. Scientifically correct in design, sturdy 
and dependable in construction —~Gruendler 


Crushers give maximum production at minimum 
> mare | cost. Their ability to do just that makes 
Gruendler Hammermills the ideal crushers for 
your plant. Get the facts on the new Gruendler 
products and improvements for your field. With- 
out any obligation, clip, check and return the at- 
tached post-card now. 


Double roll crushers for 
double belt or gear driven. 
For granulating and for 
the crushing of coal or 
stone into a fine, uniform 
product. 


Portable jaw crushers 
for road-making— 
the most modern 
maintenance unit. 

Centrifugal ring 

crusher for coal, 

iron ore, steel 

turnings. 


Swing hammer 
crusher and pulver- 
izer for rock, coal, 
cement, clay, etc. 


Jaw crushers for pre- 
liminary crushing of 
rock, gravel, asphalt 
rock, ore and many 
other materials. 





Rigid hammer shredder 
and crusher for bones and 
carcasses in rendering 
plants; also coal cracking 
and special work. 


Wood hog—for wood 

refuse, bark, pulp and 

rechipping. 
Centrifugal roll and 
beater mills for fine 
grinding of dry pro- 
ducts up to 300 mesh. 
Air separation. 


GRUENDLER PATENT CRUSHER 
and PULVERIZER CO., St. Louis, Mo. 


We are interested in your improved 
equipment for the field, checked below. 


Without obligation on our part, please 
send us complete information on: 


General Purpose Crushers and 


Peerless fine grinder. 
Pulverizers. 


Grinds shavings into 
sawdust or wood flour; 
also bran, grain and 
mixed feed. 


Coal Crushers and Pulverizers. 


Bone, Tallow and Cracklings 


Grinders. 

Heavy Chemical Crushers and 
Pulverizers. 

Alfalfa Grinding Machinery. 
Screenings and Bran Pulverizers. 
Custom Grinding Machinery. 
Cement and Rock Crushers. 
Rock and Gravel Crushers. 


Crushers for By-Product Coke 
Plants. 
Wood Hogs and Shavings Pul- 
verizers. 


Name 


Firm 


Address 


Whirl beater for custom feed 
grinding. Hammer type with 
built-in spout magnet. 


Shredder with hopper and force 
feed table—for hay, waste paper, 
cornstalks, ear corn, etc. 


Portable pulverizers 
forcrushinglimestone, 
coal, gravel, etc. 
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This is one of a series of McGraw-Hull advertisements directed originally 
to advertising men in an effort to make industrial advertising more profit- 
able to buyer and seller. It is printed in these pages as an indication 
to readers that McGraw-Hill publishing standards mean advertising 
effectiveness as well as editorial virility. 


More and more advertisers 
are asking this question daily 


pane viewpoint typifies the trend 


from old “space-buying” methods to 
careful, behind-the-scenes investigation 
of advertising mediums . . . a trend that 
is welcomed by those business publishers 
who are insistent upon a virile, coura- 


geous editorial service to their readers. 


This question, “What lies behind your 
circulation figures?” is easily answered by 
McGraw-Hill readers. Advertising men 
have been given a definite answer to this 
query in the form of a series of advertise- 


ments published during 1928, in which is 





described real editorial service, its objec- 


From a talk delivered before busi- ; j 
ness publishers by Mr. Harold tives and results. 


W. Cook, N. W. Ayer @ Son. 
Our advertising agent dug deeply into 
McGraw-Hill editorial records to help 
other advertising agents and their indus- 


trial clients answer this question. 


—The publishers ) 


Reprints of these advertisements will be sent upon request to 
industrial advertisers, industrial salesmen, advertising agents, 
bankers and collegiate schools of marketing and advertising. 


rs 
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io |: One Year’s 
r PROGRESS 


With the closing month of 1928, we can look back on a 
number of new designs and improvements that mark real 
progress in our job of keeping pace with the machinery 
requirements of the Process Industries. 
































Among these are:—the adoption of Timken special machinery for dispersing, dissolving, 
roller bearings on some of our heavy duty and diluting. 


“Universal” Mixers—improved stufhing box To all our good friends and clients, a happy 
design — improved method of obtaining and prosperous New Year! 


temperature readings in closed machines On our part, a renewed pledge for further 
electrically heated mixers—improvements in advance in modern machine design. 


BAKER PERKINS CO.,Inc. 


WERNER & PFLEIDERER DIVISION 





250 Park Avenue MACHINERY FOR MIXING & KNEADING MAIN OFFICE & WORKS 
NEW YORK SAGINAW , MICHIGAN 
2004 Conway Bidg. MASTICATING, PULPING & SHREDDING 
CHICAGO DILUTING, DISSOLVING & DISPERSING 
00) "esihe Side. RUBBER WASHING & COMPOUNDING 
SAN FRANCIS 











a 
Braun Laboratory Pulverizers 


give quicker and better service 
over longer periods of operation 


While particularly adapted for metallurgical samples, Braun Pulverizers 
are also giving unequalled results in the industrial laboratory. 

Machine will pulverize a wide variety of materials and reduce them 
to any desired mesh. 

On a recent test with quartz ore, previously crushed to ™%4 inch, the 
Braun Pulverizer has a record of one pound pulverized with one grind- 
ing to one hundred mesh in one minute. 





Straight drive—no gears, replaceable bearings of anti-friction metal. 


Grinding plates of special alloy. All parts easily cleaned. BRAUN Products Include: 
Shipping weight 275 \bs. Chipmunk Crusher, U A Pulverizer, Iron Ore 
. “ and Coal Grinders, G-H Consistency Testers, 
Price f.o.b. factory Los Angeles, $135.00. Electrolytic Outfits, Furnaces—Muffle, Cruci- 
ble and Combination, Flotation Test Machines, 
Rotarex Asphalt Tester, Oil Stills, Evaporators 
Ch and Samplers 
bd BRAUN Service Includes: 
Zine Savings Calmix Cupels 
Cyanide Pyrex Glassware 
. Sodium Sulphide Crucibles 
363 New High Street S> Los Angeles Borax Glass Chemicals and 
Mercury Reagents 


San Francisco House, Braun-Knecht-Heimann Co. 


MANUFACTURERS OF THE HERMAN SCREENING 
BALL MILL 


BRAUN LABORATORY APPLIANCES—Standard the World Over! 
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famous throughout all antiquity for 

marvelous strength and toughness. 
No knight felt fully equipped until he had 
one. They were made by a process of 
repeated welding, which refined the steel 
and developed its strength as no other 
process could. Today, Blaw-Knox, by 
forge and hammer welding—a scientific re- 
finement of the process used by black- 
smiths since Tubal Cain—produces one 
piece bottle-tight pressure vessels. Blaw- 
Knox is welding headquarters. It offers 
you a fully equipped modern plant and an 
experienced engineering department to de- 
sign and fabricate every variety of welded 
plate construction. Forge and Hammer, 
oxy-acetylene and electric welding meth- 
ods are used as good practice dictates. 


"T tances and Damascus swords were 


Blaw-Knox 

Forge and 

Hammer 

Welded Pres- 

sure stills be- 

ing annealed in 
large an- 
nealing 
turnace 
12°x12’x 
50’. 





SWAP, 
ay 
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“WEIGH” 


to simultaneously control 
operations and SAVE... 


1. Time 


2. Labor 
3. Materials 


Production Control 


In order to manufacture perfect prod- 
ucts it is necessary to know just how 
much “raw material’”’ is put into the 
process and how much completed product 
is obtained. 


RICHARDSON AUTOMATIC SCALES 


weigh materials going into production and 
give accurate records— without human 
assistance— of manufacturing costs. Like- 
wise, Richardson Automatic Scales ac- 
curately record the amount of finished 
bulk product and save time and labor in 
sacking materials. 


Process Control 


The Richardson 
“CONVEYoWEIGH” 


for weighing and proportioning ingredients like 
coal, clinker, gypsum, coke breeze, carbon mix, 
bauxite, barytes, chemicals, rock, etc., are indis- 
pensable where perfect products are needed. 


Ask for your copy of our new 
Catalog No. 1629-E which is now 
ready for distribution. 


RICHARDSON SCALE Co. 


CLIFTON, N. J. 


NEW YORK BOSTON PHILADELPHIA PITTSBURGH 
CHICAGO ATLANTA GULFPORT MINNEAPOLIS 
LOS ANGELES OMAHA WICHITA 









HYDROGEN 


KNOWLES ELECTROLYTIC PLANTS 
for high purity and low cost production 


fe ’ 
af - 
" 
? 


Installation of 50 No. 13 “EYEOSEE” Knowles generators at a 
Pennsylvania Steel Plant, where both the hydrogen and oxygen 
are used for cutting purposes. 


Normal 24-hr. productive capacity at 2,000 amperes, 20,000 cu.ft. 
of 99.75% pure oxygen and 40,000 cu.ft. of 99.95% pure hydrogen. 
Can be operated at 3000 amperes at slightly higher voltage to pro- 
duce 50% more of each gas. 


Our experience as American Manufacturers and Distributors 
enables us to recommend these plants unqualifiedly. 





Write for literature. 


INTERNATIONAL OXYGEN COMPANY 


NEW YORK TOLEDO, O. 
VERONA 


° e ¢ 
(Pittsburgh), Pa. lvwusrmar Gases BUFFALO, N. Y. 
MAIN OFFICE: NEWARK, N. J. 


New England Division: 
THE TARIFFVILLE OXYGEN CO., TARIFFVILLE, CONN. 




















SEMET-SOLVAY 


PROTECTIVE 
PAINTS 


TO MEET ALL CONDITIONS OF EXPOSURE ON 


IRON AND STEEL 


BRIDGES 

CORRUGATED IRON 
FENCES 

HOT STACKS 
UNDERGROUND PIPING 
ROOFS 

STRUCTURAL STEEL 
TANKS 





A SPECIAL PAINT FOR EACH PURPOSE 


WRITE FOR 
LITERATURE—SAMPLES—PRICES 


SEMET-SOLVAY CO. 


61 BROADWAY NEW YORK CITY 
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NEHGS Process—Container Resistance 
Electric Heating revolutionizes oil and 
varnish production methods and again 
proves that the Nehco process of electric 
heating reduces manufacturing costs 

















NEHCO PROCESS 
AUTOMATIC ELECTRICALLY HEATED VARNISH PLANT—600 gal. per hour capacity 





The use of the NEHCO PROCESS elimi- 
nates fire hazard and danger—reduces labor 
50 to 70% and with its high speed and abso- 
lute time and temperature control assures the 
maximum production of a uniform and highest 
quality product at the minimum overall cost. 


Rapid and uniform heating with close auto- 
matic control, large capacity, low maintenance 
costs and a greatly reduced overall cost have 
been effected by this installation. 


The National Electric Heating Company will 
be glad to analyze your present overall cost 
of operation and show you where and how 
much money a modern NEHCO installation 
will save. 


Investigate the NEHCO PROCESS for dis- 
tillation, evaporating waste liquors, sugar, 
alkalies; chemicals; vegetable oil treatment, 
bleaching, deodorizing, bodying; varnish and 
oil manufacture. 


NEHCO EQUIPMENT 


ELECTRICALLY HEATED 
ROLLS and DRUMS 
for drying paper, textiles, chemicals, food 
products. 
KETTLES 
varnish, reaction, process. 
TANKS 
impregnating, heating, melting, reaction. 


Working temperature up to 800° 


STILLS 

oil, water, chemicals. 
PIPE, PUMPS and VALVES 

for any material or temperature 
EVAPORATORS 

pan, high temperature tubular, film, flash. 
DRYERS 

for any purpose, material or temperature. 


F.—regulation within 2° F 


National Electric Heating Company 
420 Lexington Avenue, New York City 
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the hard to clean 
plant problem / 





by pen can capture that dust and dirt 
that escapes the broom. You can “get to”’ 
those inaccessible places—under benches, in 
and around equipment—radiators, flues, 
piping. walls, ceilings. You can keep the 
plant immaculate, sanitary, fit for workers— 
with this Sturtevant Vacuum cleaner. 


COCO bate caeeeeetareessoageweseet 


Into a dust container the strong suction of 
the Sturtevant pulls every speck of dust or 
dirt. It’s there to stay—until emptied. No 
more stirring up of dust—no dust to settle 
again. Time and labor saved—real cleanli- 
ness assured—fire hazards lessened. 


Thousands of concerns have solved the 
“hard-to-clean” plant problem with 
Sturtevant Vacuum Cleaners. Why not 
you, too? Our nearest office will gladly send 
you complete information. 


B. F. STURTEVANT COMPANY 
Plants and Offices at: Berkeley, Cal., Camden. N. J., 
Framingham, Mass., Galt, Ontario, Hyde Park, Mass., 
Sturtevant, Wisc 


Branch Offices at Atlanta, Birmingham, Boston, 
Buffalo, Camder Charlotte, Cpicago, Cincinnati, 


Cleveland Dallas Denver Detroit Hartford 
Indianapolis, Kansas City, Los Angeles Milwau 
kee. Minneapolis, New York, Omaha, Pittsburgh 
Portland Rochester St Louis Sar Francisco, 
Seattle, Washington, D. ¢ 

Cxnadian Offices at Toronto, Montreal and Galt 
Also Agents in Principal Foreign Countrie 


Sturtevant 


Portable and J tationary, 
Vacuum Cleaners 
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What is 
the status 

of present- 
day 
information 
on the 
Colloidal 
behavior 


of 


Salts? BOOK 


for re- 
search workers and stu- 
dents emphasizing the role of 
the salts in the study of colloid chemical 
phenomena and the theory underlying their 
technical applications. ; a 


Just Out! 


THE 
Colloidal Salts 


By Harry B. Weiser 


Professor of Chemistry, Rice Institute 
INTERNATIONAL CHEMICAL SERIES 
404 pages, 5} x 8, 40 illustrations, $5.00 postpaid 


AFTER a chapter dealing in a general way with the conditions of 
formation of colloidal salts, separate sections are given over to 
the colloidal sulfides, sulfates, halides, complex cyanides, silicates 
and miscellaneous salts. The first portion of each section is de- 
voted to a critical survey of the colloidal characteristics of the in- 
dividual salts and the second portion to the general theory of the 
applications which are concerned with their colloidal behavior. 





Some of the topics of general interest— 


me semen on Arsenic ——the Silver Halides in Photography; 

sulfide Sol; —lonic Antagonism in biol ys - 

—prevention of darkening of Zinc tems; 2 oe we 
Sulfide Pigments; —<colloid chemistry of glass; 

a of the phosphorescence origin, composition and properties 
»rocess ; of clay. 

—setting of plaster of Paris; 


Chapter Headings 
PART I.—COLLOIDAL SUL- PART IIl.—COLLOIDAL HAL- 
FIDES. I 


J 


I.—The Formation of Colloidal XIII.—The Colloidal Halides of 
Salts Silver, Lead, and Mercury. 
II.—Colloidal Arsenic Trisulfide. XIV.—The Silver Halides in Pho- 
Ill.—The Colloidal Sudfides of tography 
Antimony, Bismuth, Tin, and 
Lead PART IV.—COLLOIDAL 


FEBRO-CYANIDES. 
XV.—The Colloidal Ferrocyanides. 
XVI.—Prussian Blue. 

XVII.—-Permeability of Membranes 
—Ultrafiltration—Diaf ysis. 


1V.—The ColloidalSudfides of Cop- 
per, Silver, and Gold. 

V.—The Colloidal Sulfides of 
Zine, Cadmium and Mercury 

VI.—The Colloidal Sulfides of 


Iron, Nickel, Cobalt, Man- XVIII.—Ionic Antagonism in Colloid 
ganese and the Rarer Ele- Systems. 
ments 
VII.—Pigments. PART V.—COLLOIDAL SILI- 
VIII.—Lithopone. CATES. 
IX Flotation of Ores. XIX.—Silicate Sols and Gels. 
X.—The Phosphorescent Sulfides XX.—The Colloid Chemistry of 
as Colloid Systems. Glass. 
XXI—Clay. 


PART IL.—COLLOIDAL SUL- 
FATE 


/ ‘ PART VI.—MISCELLANEOUS 
XI The Colloidal Sulfates of c 


OLLOIDAL SALTS. 


Barium, Strontium and XXIIL.—The Colloidal Carbonates, 
Lead Phosphates, Chromates and 
XI1.—Gypsum—Plaster of Paris Arsenates. 








FREE EXAMINATION COUPON 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


You may send me on 10 days’ approval Weiser’s THE COLLOIDAL 
SALTS, $5.00, postpaid. I agree to remit for the book or return 
it postpaid within 10 days of receipt 


Signed 
Address 
Official Position 


Name of Compary | : , 
Books sent o* wpproval to retail purchasers in U. S. and Canada 
FM 


only 


steeeeeeerere eo (eeeeeeeeeeenr 
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Durinc 1928 producers of chemicals 
have recognized Atlanta’s strategic position to 


Send for this 
Booklet! 


the extent of establishing production, to serve It contains the 
fundamental fects 
about Atlanta asa 
location for your 


Southern branch. 


the huge industrial consumption of Georgia 
and adjoining states. 
In the same period the demand has increased 


in the same area. New industrial development 
has increased the deficit of chemical produc- 
tion in this section—and 1929 will see an even 


greater opportunity for profit in this field. 


Atlanta is the nerve center of a district whose 
chemical needs exceed by sixty millions of 
dollars a year the chemical production within 
the area. Atlanta is at the heart of a raw ma- 
terial area whose possibilities are tremendously 
enhanced by the low prices and ready trans. 
portation available. 


In the Atlanta Industrial Area is efficient, 





Practically untouched re- 
serves of Asbestos, Barytes, 
Bauxite, Clays, Coal, Feld- 
spar, Fuller’s Earth, Graph- 
ite, Iron Ore, Limestone, 
Manganese Ore, Marble, 
Mica, Ocher, Potash-Shales, 
Pyrites, Silica, Slates, Tale, 
and many more of your 
basic raw materials await 


your skill in Georgia. 











willing labor—97% 
Anglo-Saxon, and 
ideally adapted to 


occupations where 


teachability and inherent skill are important 
factors. Taxes are low in this new industrial 
area. Power rates compare with the lowest in 
the country. Costs—taken on any basis—show 
fundamental economies too great to be over- 
looked. 

,. .¢ F 


The Atlanta Industrial Bureau has completed 
a basic study of the chemical situation. At your 
request a supplementary, first-hand survey will 
be made of the situation as it applies to your 
special field. 

This valuable service is rendered without 
charge or obligation, and in the strictest con- 
fidence. A report will be prepared for your 
eyes alone if you will write 


INDUSTRIAL BUREAU, CHAMBER OF COMMERCE 


69 Chamber of Commerce Building 


ATLANSA 
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Dallas presents specific 


°| ee and Distribution Center of 
°[& Southwest-Twelve Million People 


-Six Billion Dollar Market + « ¢ Opportunities to 
manufacturers in 


re > ~=18 major lines 


D ALLAS brought industrial engineers 
to her city ... they worked, they 
studied, compared conditions, resources ° 
and trends in Dallas and the great South- 

west, and reported . . . that nowbere in Is yours included? 
the country were conditions better suited ee, 
for industry than in this territory! The 
engineers declared that uncommon op- 
portunities exist here for new manufac- 
turers—especially for the 18 industrial 
classifications shown here, although there 
are excellent manufacturing opportuni- 
ties in many other lines. Your investment 
in manufacturing facilities to serve this 


Glass Bottles and Jars 
Pottery and Porcelain Ware 
Canning and Preserving 
Boots and Shoes 


oN AU hh & ND 


great Southwest Empire will show a Leather Goods 
greater return,and have a certain factor . ; 

of safety, unsurpassed by any other - Men’s Clothing 
geographic division. Check the reports : 5) . 
below that you wish to receive. No. 4 is Women’s Clothing 
essential—we have checked it for you. . Cotton Goods 


ne 9. Knit Goods 
= 10. Dyeing and Finishing 


11. Cotton Small Wares 

12. Furniture 

13. Wood Work 

14. Paints and Varnishes 

15. Soap and Perfume 

16. Drugs, Cosmetics, etc. 
17. Agricultural Implements 
18. Gas and Oil Stoves 


Any one or 
all of these 
special re- 
ports free to 
executives 


MAIL THE COUPON 











Industrial Dallas, Inc., 
1222 Chamber of Commerce Bldg., Dallas. 


Please send the reports checked below to: 














Name— Title 

Company 

Address. 

(] 1. Market Map of the Southwest ” Dallas—Distribution Center [) 6. The Growth of Dallas 
[_]2. The Southwest—Six Billion 4. Industrial Survey of Dallas () 7. Texas Corporation Laws 


Dollar Market CJ My Dallas as a City in Which to Live 
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Today’s Trend— 
SMALL Towns 


for Factory Locations 


HE necessity for locating manu- 

facturing enterprises in big cities 
has largely disappeared. Present-day 
transportation facilities and widespread 
electric power distribution have marked 
the end of concentration of industry— 
and opened up to the manufacturer the 
tremendous advantages of the small 
town for factory location. 

The small town factory avoids infla- 
tion of labor costs. Living is cheaper; a 
moderate wage scale buys more for the 
worker than high wages in the big city. 
Healthier workers, free from the 
fatiguing effects of a congested environ- 
ment, are more productive and more 
efficient. In the small town the factory 


MEDDLE WEST UTILIT 1-8-8 


pays less for land and less in taxes. It 
has greater space at lower cost, and 
room for expansion is readily available. 
Shipping and traffic congestion is 
avoided. 

No better opportunity for cost reduc- 
tion exists today than the elimination 
of the high toll of big-city congestion. 
The Middle West Utilities System, 
providing electric power to more than 
three thousand small and medium- 
sized communities, offers its assistance 
in determining advantageous locations 
for factories. Address Industrial De- 
velopment Department, Middle Wesi 
Utilities Company, 72 West Adams 
Street, Chicago. 


COMPANY 
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EXECUTIVE 


SHEMICAL or 


SEARCHLIGHT 


POSITIONS VACANT 


metallurgical engineer 
(single) preferably with furnace’ ex- 
perience, for work at Nitrate Plant, Chile, 
South America, salary $250 monthly; 


three-year contract, transportation both | 
ways and salary while traveling paid | 


by company Give complete details in 
first letter P-240, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th 
Street, New York 


HEMIST: Man with some experience in 
enameling and foundry control work de- 
sired Good opportunity for right man. 
Give age, technical training, etc. P-246, 


Chemical and Metallurgical Engineering, | 


7 South Dearborn St., Chicago, Ill 





chemical engineer. Large 
Middle West Corporation, manufacturing 
a variety of wood, metal and plastic 
(rubber, shellac, celluloid, ete.), products, 
has an opening for capable executive 
chemist or chemical engineer to direct 
development and control work in labora- 
tory. State age, education, experience, 
salary expected, time of availability and 
give referencs P-254, Chemical and 
Metallurgical Engineering, 7 South Dear- 
born St., Chicago, 


MANAGER wanted. An established suc- 





cessful business producing citric acid 
lemon oil and pectin from unsalable 
lemons. Volume one million and qvarter 
dollars, about one hundred fifty men. 
Experience in our line not demanded but 
applicant must have proven executive 
ability and successful production experi- 
ence. Others please not anplv Beqin- 
ning salary five thousand dollars. State 
age, training experience, race, references 
first letter Address California Fruit 
Growers Exchange, Ontario, California, 


Chemical & 


POSITIONS VACANT 


WANTED: Chemist "capable of. ‘doing both 


analytical and research work. Vacancy 
is in a petroleum refinery, analytical and 
research department. P-245, Chemical 
and Metallurgical Engineering, 7 South 
Dearborn St., Chicago, Il. 


SECT ION 
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POSITIONS WANTED 





CHEMIST -—— Thoroughly 
experienced in analysis of inorganic in- 
dustrial and metallurgical materials. 
Age 30; married. PW-244, Chemical 
and Metallurgical Engineering, Tenth 
Ave. at 36th Street, New York. 





WANTED for larsce works in Eastern 


States young chemical engineer experi- 
enced in the treatment of large volume of 
zine solutions for the manufacture of 
pigments. P-249, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th 
St.. New York 








"ANTED: Patent lawyer or technologist 


Want services of patent lawyer or tech 
nologist to study oil cracking processes 
with particular reference to patent 
claims. Some previous knowledge of oil 
cracking patents required. P-248, Chemi- 
cal and Metallurgical Engineering, 7 
South Dearborn St., Chicago, Il. 


EMPLOYMENT SERVICE 


you are qualified for position between 

$2,500 and $25,000, and are receptive to 
negotiations for new connection, your 
response to this announcement is invited. 
The undersigned provides a thoroughly 
organized service, established nineteen 
years ago, to conduct confidential pre- 
liminaries, and assist the qualified man 
in locating the particular position he 
desires. Not a registration bureau. Re- 
taining fee protected by refund provision, 
as stipulated in our agreement. Send 
name and address only for description of 
service. R. W. Bixby, Inc., 260 Main 
Street, Buffalo, New York. 











$3,000.00-$30,000.00 men find our service 


effective in making connections; indi- 
vidual; confidential; refund agreement: 
not agency. Jacob Penn, Incorporated, 
9 Park Place, New York 





PC 





Available ence 
A man— 


A man, of middle age and accustomed to re- 
sponsibilities, desires to increase and enlarge 
his scope of operations. His principal reason 
for wishing to change is the slowing up in 
activities of his present connection in so far 
as new developments are concerned, current 
operations being merely of a routine nature. 
Experience has been mainly along Chemical 
and Electrometallurgical lines, from research 
to the practical development of processes and 
appliances in connection therewith. It in- 
cludes every 
operation and management of a large plant. 


lines with 





The advertiser seeks a connection with an 
enterprising concern having possibilities for 
development and prefers an association along 
which he is familiar, although 
other opportunities will be carefully con- 
sidered. Present salary is above $10,000 a vear. 


P-239, Chemical and Metallurgical Engineering 
Tenth Ave. 


activity connected with the 


at 36th St.. New York City 
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ANALYTICAL chemist; 


thoroughly ex- 
perienced in inorganic chemical analysis, 
8 years’ practical work on ores, slags, 
ferro-alloys, steels, refractories, and other 
metallurgical materials, desires perma- 
nent responsible position. Technical 
graduate, 28 years old, married. Experi- 
enced in laboratory management, and 
can equip laboratory. References gladly 
furnished. PW-251, Chemical and 
Metallurgical Engineering, Tenth Ave. at 
36th St., New York. 





ASSISTANT to manager or chief engineer 


—Energetic young engineer, thoroughly 
experienced on design, erection and main- 
tenance of industrial and chemical plants, 
with particular reference to furnaces, 
drying and material-handling equipment, 
desires responsible position. PW-220, 
Chemical and Metallurgical Engineering, 
Tenth Ave. at 36th St., New York. 





CHEMICAL engineer, age 25, university 


graduate; two years’ experience in chem- 
ical work; at present employed; desires 
work of engineering nature or in ceramic, 
glass or refractory field; prefer location 
in South. PW-139, Chemical and Metal- 
lurgical Spgmecring. Tenth Ave. at 36th 
St.. New York 





Cc 


Cc 


HEMICAL engineer and production man- 
ager. Eighteen years’ experience with 
vegetable oils, refining, bleaching, de- 
odorizing and hydrogenation. Manufac- 
turer of soft and liquid soaps, mayon- 
naise, lard, compound, neutral lard, salad 
oil. PW-247, Chemical and Metallurgi- 
cal Engineering, 7 South Dearborn St., 
Chicago, Il. 
HEMIST with sixteen years’ research, de- 
velopment, and engineering experience, 
at present employed in executive capacity, 
desires permanent connection in indus- 
trial work where opportunity for ad- 
vancement is commensurate with effort 
and ability. Prefer Middle West, but 
will consider any location. PW-250, 
Chemical and Metallurgical Engineering, 
Tenth Ave. at 36th St., New York. 











POSITION WANTED 


A chemical engineer of ten years’ expe- 
rience in chemical and metallurgical 
processing His experience covers re- 
search, development, and management. 


He has a constructive record of achieve- 


ment:—he has improved process and 
quality, inereased production, smoothed 
operation, and lowered costs He is 


thoroughly familiar with plant design 
equipment and operation. 


He has more than an engineering educa- 
tion. While he holds degrees of A.B 
and Ch.E., following graduate study 
he has not been limited by them. He 
is a scientist by training, a chemical 
engineer by experience, a plant manager 
by inclination 

He has made substantial progress in 
his present position but believes that 
his future here is limited. He is only 
interested in a position offering oppor- 
tunity for development. 


PW-238. Chemical & Metallurgical Eng 
Tenth Ave. at 36th St.. New York City 
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To Employers 
Who Advertise 


for Men: 


The letters you receive in 
answer to your advertisements 
are submitted by each of the 
applicants with the hope of 
securing the position offered. 


When there are many appli- 
cants it frequently happens that 
the only letters acknowledged 
are those of promising candi- 
dates. Others do not receive the 
slightest indication that their 
letters have even been received, 
much less given any considera- 
tion. These men often become 
discouraged, will not respond 
to future advertisements and 
sometimes even question if they 
are bona fide. 


We can guarantee that Every 
Advertisement Printed in the 
Searchlight Section Is Duly 
Authorized. 
help keep our readers inter- 
ested in this advertising by 
acknowledging every applica- 
tion received, even if you only 
return ‘the letters of unsuccess- 


Now won't you 


ful applicants to them marked, 
say, “Position filled, thank you.” 
If you don’t care to reveal 
your identity, mail them in 
plain envelopes. 


We suggest this in a spirit 
of helpful co-operation be- 
tween employers and the men 
replying to Positions Vacant 
advertisements. 


Searchlight Department 


McGRAW-HILL PUBLISHING 
COMPANY, INC. 


“Put Yourself in the Place of 
the Other Fellow” 
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POSITIONS WANTED 


BUSINESS OPPORTUNITIES 





CHEMICAL equipment sales engineer. I 
am a chemical engineer with 18 years’ 
manufacturing and selling experience. 
For years with a well known maker of 
chemical machinery. Known to the chem- 
ical and process industries as an author- 
ity on equipment and corrosion resisting 
materials. Well fitted for position of 
sales manager, sales engineer, plant man- 
ager or buyer. Exceptional references. 
If you need a man of the above qualifica- 
tions write to PW-241, Chemical and 
Metallurgical Engineering, Tenth Ave. at 
36th St., New York. 


CHEMIST, 36, with a very broad and suc- 
cessful experience in the technical devel- 
opment and commercialization of new 
products and processes, desires to change 
to responsible executive position; best 
references in American chemistry and in 
banking circles for strong personality; 
technical knowledge, sales resource, good 
business sense and personal integrity; 
linguistic ability, tactful and agreeable 
personality. PW-217, Chemical and 
Metallurgical Engineering, Tenth Ave. at 
36th St., New York. 








CHEMIST, expetienced development, _re- 
search and operating man, desires tech- 
nical position leading to executive work. 
PW-243, Chemical and Metallurgical En- 
gineering, Tenth Ave. at 36th Street, 
New York. 


CHEMIST, age 33, single, trustworthy, able, 
best of references, I.C.S. man; 8 years 
analytical, assaying, operating and manu- 
facturing experience ; can also do research 
in any line, desires position in any loca- 
tion; please explain duties. 23-19 27th 
St., Astoria, N. Y. 








COLLEGE graduate, engineering metal- 
lurgy, wants good opportunity go South 
America; excellent Spanish; read blue- 
prints ; available at once. PW-210, Chem- 
ical and Metallurgical Engineering, Tenth 
Ave. at 36th St., New York. 





GRADUATE ENGINEER (mining), age 
35, member American Chemical Society, 
with considerable knowledge of indus- 
trial chemicals, technique and economics, 
desires position as California representa- 
tive for a large, well established firm 
handling chemical products. Excellent 
character references. PW-253, Chemical 
and Metallurgical Engineering, 883 Mis- 
sion Street, San Francisco, Calif. 





EXECUTIVE chemist Ph.D., organic, 16 
years’ varied industrial research, develop- 
ment, production and business experience, 
seeks permanent responsible engagement 
rquiring special qualifications for execu- 
tive ability and high proficiency com- 
bined with capacity for understanding of, 
and adaptation to, commercial ends in- 
volved. PW-255, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th 

St., New York. 








MANAGER or production superintendent ; 
25 years’ extensive experience with dif- 
ferent firms in various phases of dry 
battery manufacture. Highest recommen- 
dations. Will settle anywhere if salary 
warrants. PW-179, Chemical and Metal- 
lurgical Engineering, Tenth Ave. at 36th 
Street, New York. 





SITUATION wanted by graduate chemist, 
age 31, married, seven years’ experience 
on ferrous and non-ferrous metals, drug 
assay, coal and miscellaneous analyses; 
ability to take charge of laboratory: 
salary $3,000. PW-211, Chemical and 
Metallurgical Engineering, 7 So. Dearborn 
St., Chicago, Il. 

SUPERINTENDENT or assistant man- 

ager’s position desired by chemical en- 

gineer with 12 years’ experience in 
process industries. PW-242, Chemical 
and Metallurgical Engineering, Tenth 

Ave. at 36th Street, New York. 


PRODUCTION or development executive, 
chemical engineer, age 35; a successful 
record of more than 10 years in develop: 
ment and production of a wide variety 
of products; a capable organizer and 
business executive with originality and 
vision tempered by good, sound judgment ; 
now employed but seeking broader fields. 
PW-235, Chemical and Metaliurgical En- 
Gaceine. Tenth Ave. at 36th St., New 

or 





INQUIRIES solicited from corporations in- 
terested in raising capital through mar- 
keting of co rate securities. Brook- 
worth, Inc., 110 E. 42nd St., New York. 





Clients Seek Patents or Inventions 
Covering chemical or metallurgical processes 
preferably directed to recovery of waste- 
products. Samuel H. Dolbear, Consulting 
Engineer, 17 Battery Place. New York. 





Organization Wanted 
For converting low grade zinc and 
manganese ores into valuable sulphates, 
oxide chlorides and manganese fertil- 
izer. Box 513, San Rafael, Calif. 





WANTED 


Efficient Expert for the 
Sale of Special Centrif- 
ugal Machines for the 
Chemical Industry in 


the U.S. A. 


Best connections to the possible users 
essential. Apply with full particulars, 
giving references, to 

AS-237, Chemical and Metallurgical Energ. 
Tenth Ave. at 36th St.. New York City 








Chemical Research Periodicals 

t FOR SALE 
Back issves of Chemical & MetaJlurgical Eugineer- 
ing and ‘other Chemical and Scientific Magazines, 
as well as complete files in stock. ; be 
pleased to quote our prices. 
We buy unbound and bound Scientific Periodicals. 

B. LOGIN & SON, Ine. 
29 East 2ist St., New York 














seneeenens 


| | 
WANTED 











WANTED IMMEDIATELY 
W. P. Mixers, Extractors, 
Grinders and Pumps 
also Dryers of Every Description 


We carry all types of machinery 
in stock 


United Rubber Machinery 
Exchange 


Office and Warehouse 
319-23 Frelinghuysen Ave., Newark, N. J. 








WANTED 
Engine Generator Set 
A direct connected D.C., about 500 kw 
shunt wound, 250 volts. Give engine and 
generator specifications, age, price and 
where inspection can be made. 


MONSANTO CHEMICAL WORKS 
1800 South Second St., St. Louis, Missouri 
C. J. Colley. 








WE WANT YOUR 


PLATINUM SCRAP 


IN ANY FORM 
We pay highest market price, make prompt 
returns and hold goods for your approval. 


I. MILLER, Smelter and RKefiner 








252 Colonial Arcade, Cleveland, Ohio 





; 
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What Do You Manufacture? 


Your industry can usually find some items in our large stocks always ready for shipment that 
will help you in increasing plant production, replacing worn out equipment or lowering 
maintenance costs. A few representative industries which we can serve are listed below. 


SULPHURIC ACID 


Remaining from the contact plants at Old 
pechers we have on hand the following 


items: 

42-in. Steel Scrubbing Towers. 
42-in. Steel Absorber Towers. 
Cast Iron Pipe Cooling Coils. 
Cast Steel Tower Tops. 

Cast Steel Elbows. 

Cast Iron Fittings. 
Submerged Acid Pumps. 
Preheater Tubes. 

Preheater Castings 

Pressure Filter puiee. 


NITRIC ACID 


Hart Condenser Tubes. 
Duriron Pipe 

Duriron Manifolds. 
Duriron Fittings. 
Chemical Ware Pipe. 
Chemical Ware Fittings. 


NITRO-CELLULOSE 


10—American Machine Tool Co., 42-in. 
Wringers, complete with dipping pots. 
— motors, pipe, valves and 
tti 
Also puilding steel work. We can furnish 
complete — or any parte for spares or 
replacemen 
15—40 A 
wringers. 
50—Gear and Pinion Agitators for 12-ft. 
dia. boiling tubs. 
10—Cast Steel outside type Kutztown 3- 
in. acit pum 
10—4-ft. 6-in.x24-ft.—¥ -in. 
pump tanks for recovery and circula- 
tion of nitric and mixed acid. 
4—24-in. Pot wringers with fume jackets. 
20—Complete wringer heads for 42-in. 
wringers. 
4—Sargent 48-in. 
cotton linters. 
6—30 hp. Back geared motors with silent 
chain and gears for agitator drive. 


AMMONIA LIQUOR 
AMMONIA STILL 


i—Cast Iron Ammonia Still, 4-ft. 6-in.x4- 
ft. 6-in. square by 26- it. 6-in. high. 
Made in sections with boiling caps. 
Hae lime leg 2-ft. diameter x 9-ft. high. 
Preheater coils, condenser concentrator. 
lime mixing tank, feed tank and pumps. 
4 practically new and complete ammonia 
pliant. 


AMMONIA CONCENTRATOR 

1—Aluminum concentrator for ammonia. 
Six sections all complete. Overall 
dimensions 24% x20 %x22 inches. 


TAR EXTRACTOR 

1—Tar Extractor. Length 8-ft.. width 
5-ft. 2-in. height 8-ft. Made from 
steel plate %-in. thick throughout. 
Securely riveted and braced to be gas 
tight. Fitted with four series of steel 
plates with 7/32-in.x15/32-in. slotted 
holes and 1/16-in. diameter holes, 
staggered to interrupt flow of gas. Also 
spray plate and liquor connections, gas 
inlet and outlet and drain and cleanout 
openings. 


FELD WASHER 


1—-Feld Vertical Centrifugal Washer, 7-ft. 
0-in. inside diameter by 30-ft. 6-in. high, 
all complete with direct connected steam 
engine. A practically new outfit and 
in perfect condition. 

Tife three pieces above listed make up, with 

their tanks and accessory equipment still 

available, a complete ammonia recovery 


Vertical motors for above 


Mixing pickers for 





plant, for use in recovery of coal by- 
products and the manufacture of com- 
mercial ammonia liquor, ammonia sulphate, 


TAR PRODUCTS 


DIRECT FIRE STILLS 
3—Horizontal Steel Stills, 8-ft.. 3-in.x 
21-ft. l-in., arranged for direct fire. 
Part of shell -in. locomotive fire box 
steel Complete with steel setting 
supports. 


PRIMARY STILLS 
2—Vertical Primary Stills, 11-ft. 0- -. 
dia. x 14-ft. O-in. high, %-in. plate 

Complete with two steel coils of 4- in. 


pipe. 
CONDENSERS 
5—-Vertical Steel Condensers for tar oils, 
5-ft. 0-in. dia. x 9-ft. high. Complete 
with two steel coils of 3-in. pipe and 
decanters and all connections. 


PITCH COOLERS 
3—Horizontal Pitch Coolers, 7-ft. 0-in. 
dia. x 18-*t. long, %-in. plate, with 
steam coils. 


TANKS AND PUMPS 


15—Oil Storage Tanks, various sizes. 
15—Tar and Oil Pumps, various sizes. 
The above equipment is a complete unit for 
the manufacture of tar oils, creosote, pitch, 
napthalene, etc. 


BENZOLS AND OILS 
STILLS AND COLUMNS 


1—Stripping Still or oil column, cast iron 
sections, 4-ft. dia. by 23-ft. 4-in. high. 
Cast-iron boiling caps. 

1—Steel Still, 8-ft. dia. by 17-ft. 6-in. long, 
%-in. shell, 700 gallons capacity. 
Steam coil of 30—3-in. tubes in cast 
iron header. Rectifying column 4-ft. 
dia. by 5-ft. 5%-in. high, mounted on 
top of still. Column of cast iron with 
cast iron boiling caps. Pipe comnections 
to one steel shell dephlegmator. Size 
5-ft. 4-in. by 3-ft. 8%-in. by 5-ft. %- 
— plates, with 1%-in. dia. steel 


tu " 

2—Steel Still Pots, 7-ft. 6-in. dia. x 8-ft. 
long, 5/16-in. plate double lap riveted 
with 1%-in. steam coils. 


SCRUBBING TOWERS 
2—Scrubbing Towers 9-ft. dia. x 67-ft. 
high, steel plate construction with 
wooden grids. Complete with receiving 
and pump tanks, 24-in. gas pipe and 
connections. 


CONDENSERS 


1—Crude Oil Condenser, horizontal, 4-ft 
diameter by 9-ft. 9-in. long, overall. 
Length between tube heads 8-ft. Pro- 
vided with 274 1%-in. charcoal iron 
tubes No. 13 gauge, giving 877 sq.ft. 
condensing surface on outside and 750 
sq.ft. surface on inside of tubes. Tube 
sheets are %-in. steel plate. 

1—Light Oil Condenser, made by Patterson- 
Kelly Company, 2-ft. 6-in. diameter by 
15-ft. 6-in. high. Steel plate shell, with 
cast iron heads. There are 190 tubes 
1%-in. diameter x 12-ft. 9-in. long in 
%-in. steel tube sheets. Inlet and out- 
let connections 4-in. diameter. 

3—Vertical Steel Gonseneere, aoe. dia- 


in. plate, shell in five rings, three of 
%-in. plate and two of 5/16-in. plate, 
tube sheets %-in. plate Each con- 
denser has 770 standard gauge tubes 
3-in. outside diameter by 20-ft. long 
govens 12,007 sq.ft. outside cooling sur- 
face. Gas inlet and outlet connections 
are 24-in. diameter. 





HEAT EXCHANGERS 
1—Heat Exchanger, oil to oil, 2-ft. 6-in. 
diameter by 15-in. 6-in. high. Steel 
plate shell with as iron heads. There 
are 190 tubes 1%-in. diameter x 12-ft. 
9-in. long in %-in. “steel tube sheets. 
Inlet and outlet connections 4-in. dia- 


meter, 

2—Heat Exchangers, vapor to oil and 
steam to oil, 2-ft. 6-in. diameter by 8- 
ft. high. Steel shells with cast iron 
heads. There are 174 tubes 1-in. 
diameter x 6-ft. 6-in. long in %-in. 
steel tube sheets. Inlet and outlet con- 
nections 4-in. diameter. 

We have one complete unit for the re- 

covery of benzolized oils and the distillation 

of benzol, xylol, toluol, ete. Complete 

description on request. 


ANILINE PRODUCTS 


REDUCERS 
16—Buffalo Reducers, 6-fi. 4-in. dia. x 8-ft. 
high. Complete with liners, plows and 
gear and pinion agitator drive. 


HEAVY CHEMICALS 


BETA NAPTHA STILL 
1—Devine Beta Naptha Still. Pot 5-ft. 
dia. x 6-ft. deep. Receivers 2-ft. 6-in. 
dia. x 5-ft. lone, Practically new and 
in perfect condition. 


NITRATORS 
1—Bethlehem Nitrator, 4-ft. dia. x 6-ft. 
deep, capacity 700 gallons. Complete 
with steel jacket, agitator and coner. 
8—Bethlehem Nitrators, 6-ft. dia. x 10-ft. 


6-in. deep. Complete with steel jacket. 
agitator and coners. Capacity 2200 
gallons. 


ACID EGGS 

1—Cast Iron Acid Egg, 4-ft. dia. x 8-ft. 
long, 2-in. walls. Both heads flanged 
and bolted. Capacity 750 gallons. 

—— Iron Acid Eggs, 42-in. dia. x 62-in. 
long. Rubber lined. 

3—Kellog Welded Steel Autoclaves, 3-ft. 0- 
in. dia. x 10-ft. 3-in. long, for 300 Ibs. 
working pressure. Complete with 
jackets and settings. 

1—Laboratory Autoclave, 60 gallons ca- 
pacity, 150 lbs. pressure, with agitator. 


FOOD PRODUCTS 


COPPER TANKS 
2—Open Top Copper Tanks, 8-ft. dia. x 
5-ft. high. Riveted seams and bottom. 
Capacity 1800 gallons. 
1—Closed Top Copper Tank, 30-in. dia. 
x 58-in. high. Capacity 185 gallons. 
1—Closed Top Copper Tank, 6-ft. dia. x 
7-ft. 4-in. high. Capacity 1500 gallons. 
3—Closed Top Copper Tanks, 5-ft. 8-in 
dia. x 5-ft. high. Cajacity 1500 gallons. 


EVAPORATOR 
1—Swenson Evaporator, 128 sq. ft. heating 
surface, with copper tubes. Shell 30% - 
in. x 4-ft. 9-in. All complete with 
vacuum pump and fittings. Used three 
weeks on syrup experiments. 


FILTER PRESS 


1—18-in. S All Iron Filter Press, 18 
plates and frames. Used three weeks. 


We welcome inspection of our 
equipment and want you to send 


your engineers to look it over at 
any time convenient to you. 


NASHVILLE INDUSTRIAL CORPORATION 


OLD HICKORY, TENNESSEE 
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COAL PRODUCTS | STEEL TANKS AT OLD HICKORY 
: Pee Seg oe it ewer K W h 
BRIQUETTING PRESSES Qu. Dia. | or Length | Capacity nho t e 
2—Komareck Briquetting Presses, roll and ” 4 6” . 3” 4 Hi 7 
chain feed type, capacity 20 tons per f ss 25 
hour each. Complete with direct con- 1 4 5’ 5 510 1S ory 
nected motor drive. I fluxer, 6 4’ 3” 410” 510 
pitch binder, mixers and paddle mixers. 1 4’ 6” 8’ 950 f P h 
Practically new. 15 4’ 6” 24’ 2,855 y 
1—Komareck Briquetting Press, capacity 1 6’ 4’ 9” 1'000 O our ure ase 
15 tons per hour. Complete with drive, 4 6’ 11’ 5” 1260 , 
: er -— en Pr in 99 2 7" 6” 710” 2'340 
—Belgian Briquetting ess, capacity 12 r , , ry ek , ‘ Sa . 
tons per hour. Complete with drive and | a As A B-- Then your purchase is of even 
_— B MILLS more value to you. You know the 
ALL OW FIELD TYPE TANKS : ; 
1—No. 8 Marcy Ball Mill, dia. 8-ft. 0-in. | length of time the machine or 
length 6-ft. 0-in. Liners. shell and feed (All Seams Bolted) B d th mere 
end Manganese steel. The mill is le equipment was used, the service it 
hand type direct copnected, by dexinie | @e._|__Die,_|_Tirigt _|_—_toree” | wae in and where wed, ¥ 
coupling, to G. E. . Type / zi 6 ax J rac , R 4 . 
: 340/380 volts, 8 phase, 60 excle motor. ‘ Ay 6 15; 6" 43,000 was in and where used ou Can 
—Kenn ill, a. 8-ft. 0O-in. 4 . . ° *.° 
Length 6-ft. 0-in. Liners ““Herculite’ judge for yourself its condition and 
ag pp A ng mg ee STEEL TANKS AT BRISTOL, VA. _ with our guarantee of serviceability 
hp. 440 volts, 3 phase, 60 cycle, full Qu. Dia. Length Capacity f doubly ° f d 
gs of manganese and chrome steel 1 V4” 3’ 6” 950 you are doubly certain of a goo 
alls. U , ov 
1—Ball Mill diameter 4-ft. 0-in. Length : og” + ¢. Ly -=4 value. No matter how low the 
8-ft. 0-in. driven from belted counter 1 5 18’ 2'750 z “ A 
shaft, to bevel gear and pinion. : price, no machine is a good buy 
3—Williams No. 3 Patent Drop Bottom ! : ae : 7 
Coal Crushers, direct connected to 50 STEEL TANKS AT KINGSPORT, TENN. unless its condition is such as to 
hp. motors. Qu Dia Height Capacit; 
We have a complete briquet manufacture ; _—— = = v iV : ; . nC ate. 
and preparation plant and can furnish all 1 3’ 6" 325 give indefinite service and satis 
or any part, including conveyors, elevators, | 2 en 4 500 faction 
grinders, mixers, fluxers and briquet ma- 1 5’ 6 6 | 1,250 ' 
chines. Submit your inquiries to us at 1 ee 3’ 6” | 862 
ony ee. | : .¢ ye bene The Old Hickory Plant operated 
MISCELLANEOUS | : ee * + yoo less than ninety days. The equip- 
: - an , “an . ‘ 
WRINGER 4 ¢ 4 14’ 3,250 ment here is practically new. It 
\ 3 il 3,100 y 
1—American 30-in. centrifugal steel basket 4 pa 6” 8 2700 hee . 
and curb. Complete with motor drive. ; Ua > 6” _ needs no rebuilding or overhauling. 
ACID PROOF PUMPS 1 | 10° 8 | 4,700 It is ready for service and will last 
15—All iron 3-in. vertical centrifugal acid Ja ul 9 6,500 = 
pumps Kutztown type. $ as long as any new equipment you 
30—AIl iron 3-in. — centrifugal acid STEEL TANKS AT CLINCHFIELD, VA. 2 h b $ O 
pumps submerg type. ; — ’ " 
2—Cast steel verticai centrifugal acid Qu Dia kas Capacity might uy. ther plants pur 
pumps, Kutztown type. = - - . oo 
4—Baker ‘all iron horizontal centrifugal z a ro | a | chased by us operated from six 
pumps 6-in. discharge 8-in. suction. 6 , | 2’ 50 . : = ‘ 
2—Goulds all iron submerged type, sump 5 2’ 6” 2’ 6” 92 months to one year. Everything 
Ce ee eee 1 4 | oo 160 from them in mechanical and 
LIME HYDRATOR + | & | pL sear ae ried 
i—J. P. a ~~ oe we = 1 3’ 43” =~ 225 chemical equipment ts in the very 
tank. tica new and all complete. , * gr oe ; P 
es ee : .. ; ue | a best condition and has years of 
BLOWERS | ww 2 3: | 325 ' i lag Be 
2—Connersville Blowers, size 18x20%x54- | rt | a5 | 1,400 good service left in it. The Clinch- 
in., capacity 24-cu. ft. per revolution, | = - | ° a. . 
direct connected to 10-in. x 10-in. Troy | 4 . i 2. | field Carbocoal Plant, which we 
steam engines. Good for 1 to 3 Ib. 1 ove > 5000 “ J 
pressure. : z, +e | Soo are now dismantling, operated only 
1—Roots om eeewe pate oN —_ = > 4” 20’ 8000 , h high : 
3, capacity 2%-ft. per revolution. 2 7 20) ’ = 
3. capacity rena Com 7 9 20 Too six months and high grade equip 
1—Connersville Gas mp, size x15x24- | , | , ° es 
in. Capacity 3.3 om, i. per rovesstice. 2 8: : 27 1" 10,000 ment from it comprises many of 
1—Sturtevant Rotary ower, size No. 3. K | & s , 2 Y . J ie ’ 
Capacity 3 cu. ft. per revolution. , 1 re | 4’ 6” 1,900 the offerings on our lists today. 
1—Roots Rotary Gas Exhauster, size 3% | 1 10’ | 12° | 7'000 
: a isnaibren | : o- & ' bye Other exceptional values are at 
: STEAM PUMPS | : A A | boa our storage yards at Kingsport, 
Our stock of steam pumps is very complete , oe” at? oy Ss me 
at this time. in both duplex and simplex. | 4 19 12’ 6” _|__25,000 Tenn., and Bristol, Va., where 
Send for complete list just issued. ‘ . 
, | RECTANGULAR TANKS equipment is stored from plants 
| Ou. Length Width Depth Capacit . 
| CENTRIFUGAL | a ae that have recently been dismantled. 
PUMPS : el Saw li So | “ae We have four supply points and 
af : sahte ¢ 1 8’ 7 1’ 6 87 
Many large centrifugal pumps, suitable for | l 10" 4’ 8” 3’ 1,000 ; E , ; : 
water service, condenser supply = turbine . 8 | 10’ 8| 8° | 4 1345 only high class equipment is located { 
and motor driven are now avaliable. is 1 16’ 8’ P ; ; 
and details on request. LC—oOo=S = 3,500 at everyone of them. J 
OLD HICKORY, TENNESSEE 
- 
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MACHINERY BARGAINS 


FOR SALE 


: 7—Deph] tors, 15 in. id 18 in. diam. 
Kettles and Mixers Pm ~~~ oy? 4 — ele Evaporators 


2—20 gal. Experimental Kettles. 3—Stills or Retorts, 6 ft. dia. x 7 ft. deep; 
3—30 gal. Jacketed Copper Kettles. 7/16 in. steel. 1—Devine Vacuum Bvaporater. 
2—40 gal. Enamelled Jacketed Pans. 4—Jacketed Evaporating Pans, 7 ft. dia. x 
1—50 gal. Experimental Mixer Kettle. e 30 in. deep 

1a 6 Aluminum Jacketed Filters 

ettles, 40, 60 and 80 gals. capacity. 

3—100 gal. Jacketed Mixer Kettles. , = | ane My Pao A ‘sone a 
2—150 gal. Jacketed Vallei Mixers. A > . 
4—250 gal. je mee Gonna Tettien. in. sq. Wooden Filter Mills and Grinders 
2—600 gal. C. I. Sulphonator Kettles. in. sq. Wooden Filter Presses. : 4x30 in.. 4x5 f 
1—800 gal. C. I. Reduction Kettle. in. sq. Cast Iron Filter Presses. S—Abbe Mills, 34x a a 
1—0656 gal. Jacketed Steel Kettle. : in. sq. Wooden Filter Presses. 1—Allis-Chalmers Rotary Hammer Mill. 
5—1600 gal. C. I. Reduction Kettles. in. dia. Steel Pressure Filter. 1—Jeffrey Spike Roll Coal Crusher. 
4—1600 gal. Nitrator Mixers. 2 in. Filter Press Skeletons. 1—Gruendler Rotary Hammer Mill XXXX. 


1—2000 gal. Jack ht ’ 2—Kiefer Multiple Filters. 2—Ross Paint Mills, 20 in. dia. 
- acheted C. I. Mixer 1—Vinegar Filter with Pump & Motor. _ = . a. ¢ 


Distilling Apparatus Miscellaneous 


— = eee Cooper = —_ ae mene 3—Grinnell Dryers: NEW. 
ao gal. Jacket ‘opper Still. 2 ac uss Rotary Vacuum. ; 
3—100 gal. C. I. Stills; Stirrers. 2—Devine, 4x6 in. a ae oe 
4—115 gal. Aluminum Jacketed Stills. 1—Stokes, 2-stage 6x3 in. = Semaine 9 G El ‘ ic 
8—Steel Stills, 150 to 2000 gals. 1—Devine, 5x10x8. a LARS STCREES, VAS MSCN. 
3—400 gal. Copper Stills. 1—Blaisdell, 14x10 in.; belted. 1—150 gal. Valleiron Autoclave. 
6—Rectifying Copper Columns, 15 in. and 1—Alberger, 8x16x10. 6—Refrigeration Units, 2 to 15 ton. 
18 in. and 24 in. diam. 1—Pennsylvania, 14x5 in. 4—Lehmann Cocoa Bean Roasters. 


MACHINERY & EQUIPMENT CO., INC. 


OFFICE, WAREHOUSE and YARDS, 225-231 Sherman Ave., Newark, N. J. 


Telephones 7707 and 7708 Waverly 








2—-Zaremba Evaporators, 5 ft. dia. 
2—Evaporating Pans, 8 ft. dia. x 3 ft. 
































BLOWERS 


Sturtevant and Buffalo, many sizes 
Roots No. 4%——-3 Ibs. 

Root Acme 10x10 

Sireceo No. 8-9 

Sturtevant No. 4—-Pressure 

Many other sizes 


COLUMBUS 
Might have marvelled— 


| 
| 
at the equipment in use today in many plants. But his 
| 


COMPRESSORS judgment would be based on standards 436 years old. 

Ingersoll-Rand -Warthington— It's safe to say that in a fast moving industry 15, 10 or even 

Sulliven—I.R + ft., Portable, 4 5 years old may not be modern, judged efficient—for modern 
9 ya mS = «414% practice is based on low cost, highly efficient production. 
lesifaié Seotes. 6x6 The modern Columbus would marvel at the fact that a lot 
14x12x12 Duplex 9x8 of it hadn't been scrapped long ago. 
16216218 Duplez 14x14 Lawler realizes this. That's why every piece of equipment 
18514318 Duples. 1S %onl¢ Lawler offers for sale will pass the test of today’s needs in 


economy, effectiveness and serviceability. 


CRUSHING ROLLS 


24x20—1 4x24—16x36—30212— 




















28x16 Edw. W. Lawler, Inc., Metuchen, N. J. 

DR L. V. R.R. & Durham Ave. Phone: Metuchen 245 

1—626-ft. Calciner 

1 6x100-f Rotary — — — a ——— — 

1—Devine No. 3 Vac. Shelf Dryer ; 

Buffalo 26. V Shelf 

x25 fe Rotary 3x24 indirect. | FILTER PRESSES, Cont. MILLS 

Stok Di . Rota 

—— -o Patterson 72 leaf 24-in. diam. | ~~ 24-in. and 36-in. Dust 
FUGAL PUMPS a | oe Traylor Ball Mill 4-ft.x4-ft. 

CENTRI AL — 1 | Hardinge Ball Mill, 6-ft.x22-in. 


Many Sizes and Heads Hardinge Ball Mill, 4-ft.6-in.x16-in 














Duriron, 1% in. and 2 in.— 
3-in., 200 g.p.m., 38-ft. head, motor | Ww Will Tr PEBBLE MILLS 
tw e ade | 30x30-in.,—36x42-in.—5x6-ft. 
12-in., 3 stage — driven | | 6x8-ft.—7 ft. 6-in.x10-ft. 
&-in., 2700 g.p.m., 15-ft. head Something we have that you Stearns-Rogers 5 ft. x 22 ft. 
8-in.. 2500 . " 65-ft. head. | need — for equipment you | Smidth 4 ft. x 16 ft. 
8-in., 1900 rs ~q 100-ft heed | don’t need. This is but a | Williams Hammer Mills—several 
2-stage, 1600 g.p.m., 420-ft. head artial list of our stock. || CS ae cole 
2-stage, 1000 g.p.m., 360-ft. hd hen you require any equip- shot O hail At an ; ae 
Other sizes and types | ment — listed—write and uts-O Ne n. an n. 
| see what we can offer you. 

PANS—PUG MILLS — _ CRUSHERS 
5S ft. and 7 ft. Patterson Dry Pans. 2 st. ne ee 7x24, 16x98, 
8-9 ft. Amer. Wet Pans EVAPORATORS , ’ . 


8 ft, 12 % end 14 1% Pug Mills. 


1—Devine 36-in., with salt chamber, HYDRAULIC PRESSES 


FILTER PRESS a complete unit. 1—250 T. pump and accumulator. 
ES Stokes double effect, 250 gallons per | 24x24-in. with pump and accumu- 
Derine 3@ in. Iron hour, single 24-in., with salt | lator. 
chamber. | Other sizes and types. 











STILLS 


800 Gal. Aluminum. 
1500 Gal. Copper. 


PUMPS 
12x6%x12 Amer. Bronze fitted, 256 
Ibs. pressure. 
5x7%x10 Amer. Bronze fitted, $0 Ibs. 
Triplex 3x6 Duplex 818. 
Dorr Diaphragm. NEW 
Double vertical Slip pumps. 


TANKS AND POTS 


Sizes, Some New, Some 
Lead Lined—Alr Receivers 


VACUUM PUMPS 


Devine—Ing. -Rand—American. 


4%x5. x4. 

22x8-in. 6%x8x10 Wet. 
6x8 %x12 16x6. 

6x8. 10x9. 


KETTLES, 
JACKETED AND 
AGITATED 

Dopp 1 gallon. 

Mott 25-50-75 gallon. 

Devine 150-1,000-2,000 gallon 

Fusion Kettle 3 ft, dia. x 4 ft. rake 
stirred gas or oil fired. 

Fusion Kettle 6 ft. dia. x 3 ft. 


MIXERS 
Day 60 gal. and 8 gallon change can. 
Ross double arm, 50 gal. 
Rockwell 250 gal. jacketed. 
Westerman 250 gal. jacketed, tilting. 


MISCELLANEOUS 

Steel Lockers. 

500 HP. Condensor. 

Time Clock. 

Ammonia Receivers and Cooling Colls. 

Oil-fired Lead Melting Pot. 

30 hp. Erie Boiler. 

Centrifuges.—24 in.—36 in.—36 in. 
—40 in.—48 in. copper and steel 
baskets. 

Oil Burners. 

1—Simplezr No. 3 Smelting Furnace. 

No. 3 Crossley Power Sagger Press. 

Blungers—Double and single. 
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WHY ‘“‘CONSOLIDATED’’ LEADS 


Because “Consolidated” maintains a complete chemical equipment stock and can quickly fill your imme- 
diate and future requirements at all times. 
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Because ‘‘Consolidated” is the only company in the field that has its own facilities to overhaul and 
rebuild each machine shipped from its shops. 


Because of the “Consolidated” purchase policy of liquidating the entire equipment of discontinued 
plants, whereby large savings are effected and shared by “Consolidated” customers. 

Because of “Consolidated’s” clear-cut guarantee behind every piece of equipment shipped, a guarantee 
supported by a reputable, well-known concern whose rapid growth is directly attributed to the treat- 
ment extended our customers. 

These are the reasons why “Consolidated” leads the used chemical equipment field. 


Check this partial list carefully. Establish that “Consolidated” contact today. ; 




















‘  LIQUIDATIONS 


Our present liquidation operations include such well 


AUTOCLAVES 
1—250-gal., Jacketed, Agitated. 


MIXERS 


6—5,000 gal. Vertical, Coils. 
1—1,000 gal. Day, jacketed. 


DRYERS—TRUCK & TRAY 3—500 gal, Stokes, jacketed 


1—Proctor Tunnel Dryer. known plants as— Dough. aiel 
2—Proctor 2-truck Dryers. 2—500 gal. Day, jacketed, 
SA mente gh cae THE FEDERAL CHEMICAL COMPANY Te. 


NITRO, WEST VA. 24—Dough Mixers, 1 bbl. to 6 bbl. 


6—60 gal. and 100 gal. Day Im- 


1—Proctor Truck, 800 sq.ft. 
1—Proctor Truck Dryer,1200 sq.ft. 











THE PICKERING CHEMICAL COMPANY pertal. D 
DRYERS—VACUUM SHELF NITRO, WEST VA. eS. Pe a 
—DEVINE ” ize D-10 and size @ 
10—No. 12 4—No. 23: 6—No. TIVERTON, RHODE ISLAND PLANT OF Day Dry Powder ‘Sifters and 


25; 2—No. 27; 


. Mixers. 
— new, complete, 3—No. 


SULPHUR BURNERS 


4—Glens Falls Sulphur Burners, 
4-{t. x 16-ft. complete. 


KETTLES—aAll Types and Sizes 


THE PETROLEUM CHEMICAL CORP. 
WAYNE WOOD PRODUCTS COMPANY 
COLLINWOOD, TENN. 


SPECIAL ITEMS 


DRYERS—VACUUM SHELF 
—BUFF. FNDRY. 


6—J 20 complete. 








1 > 3 . . 3 ‘ 300 in stock—open top, closed, 
DRYERS—DRUM , Ve Es Bp mg yao : Fy = >a , : jacketed and unjacketed, with 
2—J. P. Devine 5-ft.x25-ft. Rotary 1—54-in. Badger Column. and without agitators, with 
1-~4x6-{t. Stokes Atmospheric. Vacuum Dryers, complete. 1—Zaremba Iron Triple Effect Evapo and without copper and steel 
1—4x8-ft. Perrin Atmospheric. 2—200 H.P. H.R.T. Ames Builets, rator, copper tubes, 1030 sq.ft. coils, vertical and horizontal. 
2—4x9-ft. Double Drum Atmos- A.S.M.E. Mass. standard. heating surface each effect. Made of Cast Iron. Steel. Copper, 
pheric. Sen or Your 'o ™ est “Pla ” ircul Aluminum, Glass Lined, 
2—4 ft. 6 in.x12 ft. Rotary Drum \ d f Cc PY of Our Lat Y Safe Circular - ——, Duriron and Monel 
Atmospheric. eves. 
Capacities from 25 gals. to 20,000 
gals. 
DRYERS—ROTARY VACUUM | FILTER PRESSES — IRON CENTRIFUGALS — BELTED, a 
1—Devine 3x15 ft. AND WOOD, OPEN AND MOTOR DRIVEN, COPPER DISTILLING U 
1—Stokes 4x15 ft. CLOSED DELIVERY, RE- AND STEEL BASKETS 8—12-in. to 60-in. copper col- 


2—Devine 5x33 ft., complete. 


EVAPORATORS 


2—Swenson Single and Double 
Effect, 250 sq.ft. 

1—Stokes Triple 
sq.f 


Effect, 1000 


1—Scott Triple Effect, 1350 sq.ft. 
2—Swenson Triple Effect. 1— 
1760 sq.ft. and 1—3200 sq.ft. 


CENTRIFUGALS—STEAM 
DRIVEN 


4—48-in. Fletcher. 
1—40-in. Tolhurst. 
1—40-in. Fletcher. 
1—30-in. Fletcher. 


Send us your list of surplus idle equipment. 
cash for single items or complete plants! 


CESSED, PLATE AND FRAME 


12——Shriver and Sperry 30x30-in. 
2—Johnson 24x24-in. 
2—Shriver 18x18-in. 
1—Shriver 18x18-in., lead. 
12—Shriver, Johnson, 12x12-in. 


SWEETLAND FILTERS 


4—No. 12; 1-—No. 11: 1—wNo. 
10; 2—No. 7; 2—No. 5: 1— 
No. 2. 


OLIVER FILTERS 
1—3x2; 3—6x4, all iron. 
2—6x6, Wood Staves. 





2-—6x6, Acid proof. 


We pay spot 





Additional Phones: Barclay 0600 





4—Shriver and Johnson 36x36-in. 





4—60-in. Tolhurst. 
3—48-in. Tolhurst. 
9—48-in. Fletcher (S. & U.) 
6—40-in. Tolhurst. 
21—20-in. to 36-in. Tolhurst. 
American Laundry, Troy, etc. 


W. & P. MIXERS 


1—Size 8, unjacketed, 4% gal. 
1—Size 11, jacketed, 9 gal. 
1—-Size 14, jacketed, 50 gal. 
1—Size 14, unjacketed, 50 gal. 
2—Size 15, jacketed, 100 gal. 
2—Size 17, unjacketed, 200 gal. 
1—Size 17, jacketed, 200 gal. 
1—Size 18, unjacketed, 290 gal. 





1—Size 21, unjacketed, 580 gal. 
1—Size 30, jacketed, 2300 gal. 





umns with condensers. 
22—Fractionating Columns, com- 

plete, 12-in, to 84-in. 

VACUUM PANS 


10—Copper, 25 gal. to 600 gal. 
2—100 gal. Aluminum jacketed 
Pans complete. 


1—6-ft. Copper Vacuum Pan. 

1—7-ft. Cast Iron Vacuum Pan. 
CRUSHING MACHINERY 

Send for your copy of latest bul- 


letin listing Raymond Mills, 
Schutz-O'Neill, Sturtevant, Fuller- 
Lehigh, Ball and Pebble Mills, 
Hardinge Mills, Jaw and Gyratory 
Crushers, ‘lube Mills, Dryers 
Kilns 
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REBUILT EQUIPMENT FOR 1929! 


CENTRIFUGALS ! DRYERS—DRUM (Cont.) GRINDERS (Cont.) JACKETED KETTLES— 
10--20, 26, 30, 36, 40, 42, 48, 54, 1—36-in.x108-in. Devine Double COPPER, ALUMINUM, 
— “r- — Fletcher & | Drum. Bronze vacuum. ¢—Reynond Mills | No. 1 No. 0, ENAMEL, LEAD 

mer. ry, makes. — . . io. 00, No. . No. . - 
— ten ao oe) ee Oe $—Raymond, Four and Five Roll. | 29—10 to 250 gal. Copper. 
Fletcher, suspended type. | 2—No. 2 Williams — —. came +4 _ ase —" —- 
3—Abbe, Ball and Jewe utters. “— ° f° 
CENTRIFUGES he ar a ge yy eee oe an eee eee in. | 1—500 gal. Lead Lined Agitated. 
5——No. 600 & 601 De Laval Olarifers. | et Aid ee 7 ; 


fm ¢ m- Mills, 9x28-in., 12x30- CONDENSERS 

—No. Sharples Centrifuges ROTARY FILTERS » 9—Zanmes {6 6 

“ 4 . " — q.ft. tubular. 

1—ftyle A, De Laval Centrifuge. o—ax4, x8. 8x6. 8x12 Olivers. as 18-in., 24-in., Iron ‘—Buttalo a’ Derioe Surface. 
DRYERS—KILNS 2—6-ft.-8-ft. American 4 Dise. . -in., 36-in., ‘opper an teel Coil. 

1—3-ft. = 25-ft. Bartlett & Snow FILTER PRESSES 1—Horiz. Copper tubular, 400 eq.ft. 

a Z 35-ft. American. 18, 24, 30, 36, and 42 DISTILLING UNITS 

——Ruggles-Coles Al to Al8. ’ . ° ° ° , on . 

2—6-ft.260-ft. . sq. Wood & Iron. PEBBLE MILLS 3—12, 18 and 24-in. copper. 

rene > oan 5—i8-in.x18-in. Shriver lead. ill alae {—32, 36, 48 and 54 in. Case, Lam- 
S—TRAY AND TRUCK 2—5x4-ft. Abbe, Porcelain Lined. mus an adger. 

la} Frusk Gorden WERNER & PFLEIDERER 1—6-ft.x8-ft. Abbe. Silex Lined. 1—15-in. Iron Unit, 500-gal. still. 

2—6 Truck, Gordon Davis, Hurricane MIXERS 2—Tx10-ft. Patterson Unlined. 

i—Tray Type Proctor and Gordon, | 3—Sise 11 Unjacketed 9 gus. VACUUM PUMPS 
eq.ft. ea. —BSize 14 Jacketed, 50 gals. T—Devine belt and steam dry. 

2—Size b HARDINGE MILLS 10—Laboratory Rotary Vacuum. 

1—Size . = . , 1—2-ft.x8-in 2—3-ft.x8-in — 3—Deane Steam Wet Vacuum. 

. 1—Size 30 Jacketed, 2650 gals. 4% -ft.x16-in. - 2—14x18x20 and 16x20x36 Amer 

ond te 50 mil Dumalo hb Gtebes. MIXERS 2—6-ft.x22-in., 1—8-ft.x30-in., 1— Marsh (Dry). 


8-ft.x36-in. 1—10-ft.x30-in. 1—No. 2 Nash Hytor. 
DRYERS—ROTARY VACUUM 3—One bbl. Day, 50 gals. 
2—-3-ft. x 15-ft. Stokes, Devine 2—100 gal. Reade & Ross TANK ENAMEL VACUUM PANS 
I1—4-ft. x 20-ft. Devine. e . Day Imperial. s— 5—Copper 25 gal. to 1000 gals. 
1—5-ft. x 25-ft. Devine 10—100-1000 gal. Ptaudler. — se say | — 
EVAPORATORS D, F, with sifters. 7—Ptaudler 7 to 10-ft. dis. 2—4 ft., 8 ft. Copper Vacuum. 
2—Single Effect, 300 and 1000 sq.ft. 10—Paste and Liquid Mixers, 50 to 
1—Double Effect, 1000 sq.ft 300 gals. JACKETED KETTLES—IRON MISCELLANEOUS 
3—Triple Effect, 680 to 1500 sq.ft. GRINDERS Oll Expellers, Portable Agitators, Nett- 
| i0—15 to 150 gal. Cast Iron. eco Drives, Autoclaves, HRT, Boilers, 
DRYERS—CRUM 10—Schutz-O’Neill 16-in., 20-in., 22- | 20—50 to 1,500 gal. Steel Gas Boilers, Air Compressors, Steel 
1—40260-in. Devine Bronze Vac 


' in., 28-in. 5—50 to 175 gal. Dopp Agitated. Tanks, Horiz, & Vert.; Centrifugal, 
1—40x80-in. Devine Vac 5——-Meade Mills, Nos. 1, 2, 3. 1—1000 gal. closed Jack. Agit. kettle. Rotary, Duplex and Triplex Pumps. 

















Send for complete lists—We will buy your surplus equipment 


Stein-Brill Corp., 25 Church St., New York, N. Y. 


Phones: Barclay, 4850, 4851, 4852 Cable Address: BRISTEN 
WAREHOUSES:—JERSEY CITY, N. J. 

















FOR SALE 


: * o 
1—Pittsburgh Electric Furnace Co. “Elec- i h S hl ht Adv t 
tromelt’’ laboratory Electric Furnace, e earc 1 er 1sin 
110 volts, 300 amps. complete with 
choke coil 


1—12 kva. Transformer for resistance fur- 


7. am 
nace heating. Primary 110/220 volt, In 1S a er 
Secondary with taps for 10, 15, 20. 
25 and 30 volts, also metal parts for 


Girod type resistance furnace holding a 
No. 18 graphite crucible 


1—New Bneland “Agitator ‘Drive with 2 fe is read by men whose success depends 

1—Revelving Tube Furscce — Hybaiche! upon thorough knowledge of means to 
Calite tube 12 ft. long and 12 in e e 
an — = gall hy ge A an end—whether it be the securing of a 
wie Men, weinieg ‘vows and Wower d d-hand pi f tus at 
EES good second-hand piece of apparatus a 
gas tight atmosphere. Cooling chamber. a moderate price, or an expert employee. 
Designed for operation at 2,000 deg ‘ 


Fahr. for sponge iron, cyanide or nitride 
manufacture 


AM Vive Close Condition’ The Best Proof 


TITANIA CORPORATION 








1412S. San Fernando Road of this is the variety of this journal’s 

; Searchlight ads. Without a constant 
FOR SALE bd ? 

sited Mies dileim and appreciable demana for such ma- 

oe chinery or services, by its readers, the 


I—No. 23 Devine Vacuum Shelf Dryer. 


market-place which these advertisements 
represent could not exist for any length 


CHEMICAL MACHINERY of time. 


FOR SALE Are YOU using the Searchlight 


Send for our list of specials 


UNITED RUBBER MACH. EXCH. 7 ’ 2 
319 Frelinghuysen Ave., Newark, N. J ection: 


FS-252 Chemical & Metallurgical Engrs 
Terth Ave. at 36th St.. New York City 
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Excellent Values— Unusual Offer— 
Low Cost Worth Purchasing 
6—36 in. Tower Bases. 40— 3 in. Flange Lanterns. 
5—36 in. Perforated Tower Plates 34% | 18— 4in. Damper Pipe. 
in. holes. ; 10—10 in. Pipe B&S 4 ft. long. 
25—30 in. Int. Sections, 30 in. long. 38—10 x 10 x 4 Standard Tees. 


2—30 in. Bottom Sections. 
2—30 in. Top Sections. 21i—10 x 10 x 4 x 4 Double Tees. 


26—60 gal. Pots, 134 in. side outlet at 9—12 in. Pipe Straight Bends 3 ft. long. 





bottom. 11—12 in. 90 Degree Socket Ell. 
34— 1 in. Pipe 20 in. long. 7—12 in. 90 Degree Plain Ell. 
23— 1 in. Curve Pipe 48 in. long. 12—12 in. Lanterns. 


Also several 1 in. and 3 in. Clay Fittings for use in connection with above list 
and a quantity of 1 in. faucets—several types 


Write or wire. 


NIAGARA SPRAYER AND CHEMICAL CO., Inc. 


Middleport, New York 

















ROTARY CONVERTERS 


2 Westinghouse Rotaries for Sale; 500 K.W., 225 V.D.C., 6 Phase, 
25 Cycle, Booster Type. Each complete with 550 K.V.A., 12,000 V. 


Transformers, Control Panels and Switches. 


Excellent condition; little used. 


ISCO CHEMICAL CO., INC. 


Niagara Falls, N. Y. 


MACHINERY 


FOR SALE 





SPECIAL 
1—3 Roll Bri a 
1—14-ft. Gayeo 
4—4x36-ft. ed me = ony Kilns. 











2—12x12-ft.. 1—6x6-ft.. 1—6x3-ft.. 1— 
6x6-ft. acidproof, j——3x4- ft.. 1—3x2- 
ft. Oliver Rotary F 

-_——~+ -in. Johnson Pine ‘& Frame Filter 


Plate and Frame Filter Presses of all sizes. 
1—6x8-ft.. 1—5x4-ft. Pebble Mills. 
1—8-ft. and 1—6-ft. Hardinge Ball a 


3—No. 0000, 1—No. 00, No. 
Roll and 4—4-Roll Raymond Mills. 
1—20-in., 1—28-in., and 1—16-in. Schutz- 


Ball and Tube Mills, yeas Mills, Rotary 
Crushers and Jaw Crushers 

4x40-ft.. 5x650-ft. 6x60- ft., 6x70-ft. 6x 
100-ft. and 1—8x125-ft. Rotary Kilns. 

1—3x30-ft.. 2—4x30-ft.. 2—5%x40-ft.. 1 
—6x60-ft. and 1—8x80-ft. Direct Heat 


Rotary Dryers. 
6x2-ft. and 10x4-ft. 2%x6-ft. and 4%-ft 
x15-ft. St’m J’k’t’d y's with stirrers. 
Atmospheric Drum Dryers and Vacuum 
Shelf Dryers. 
2—Triple Entec Evap’s with copper tubes. 
1—All copper triple effect Evaporator. 
1—A2, 1—Bl1 Broughton Mixer. 
1—40-in. acidproof Fletcher Centrifugal. 


Send for Special List of 
Chemical Machinery 
Heineken Engineering Corp. 


117 Liberty Street, New York 
Barelay 3570 





ennnenercenrers 














!'!! FOR SALE CHEAP !!! 


50 Acid Tank Cars, 7000 Gal., 50-Ton Trucks. 
50 Acid Tank Cars, 4500 Gal., 30-Ton Trucks. 
50 Oil Tank Cars, 8000 Gal., 40-Ton Trucks. 
50 Oil Tank Cars, 10,000 Gal., 50-Ton Trucks. 
(WILL LEASE) 
STORAGE TANKS: 2800, 4200, 4500, 6000, 7000, 8000 and 10,000 Gal. Cap. 


BRIGGS & TURIVAS, Inc. 
Blue Island (Chicago), Ill. 
FREIGHT CARS CAR REPAIR PARTS 


LIQUIDATING THE 
PANNING EXTRACT 


PLANT 
of the Kerr Wilson Company 
Roanoke, Va. 


1—Al!l Copper triple effect evaporator 
complete, 950 sq.ft. heating surface 
each effect. Ten vertical steel digesters 
6-{t.x20-ft. porcelain lined. 

8—Brass Tube condensers. 

10—Bronze and iron centrifugal pumps 2- 
in. to 5-in. direct connected to motors. 
Send for full list. 


Heineken Engineering Corp. 
117 Liberty Street, New York 
Barclay 3570 

















DEPENDABLE EQUIPMENT 


(Prompt Shipment—Attractive Prices) 





CENTRIFUGALS 3x4 and 6x4 Oliver continuous. 

20, 24, 26 and 30 in. copper baskets. 

2—24-in. American, all bronze baskets. MIXERS 

36-in. American, bronze baskets, lead-L curb. 3—9-gallon W. & P., Size 11, Class BB. 
® 40-in. Tolhurst bronze basket, lead-L curb. 150 gallon W. & P., Size 16, Type VIII. 

DRYERS | 200 gallon Faust, jacketed, heavy duty. 

No. 32 Devine, 20 shelf, 59x104 in. 

No. 12 Devine, 20 shelf, 40x43 in. m ‘ TANKS 

2x6 and 3x11 Stokes rotary vacuum. i oe ——<. 

5 -ft. i hell. o——29 allon Elyria, zontal. 
CUSSE-S. mies Sage Oe 12—Steel Tanks, 500 to 5,000 gallon capa- 
FILTERS and FILTER PRESSES city. 

24-in. Sperry, 30 recessed plates. 

36-in. Sperry, 44 recessed plates, new. VACUUM PANS 

No. 2 Sweetland, iron or bronze leaves. 28-in. and 48-in. diameter, copper. 


Kettles, Pumps, Enameled Lined Tanks, Motors, Ete. 
Refrigerating Equipment—(Send for special list) 








400 H. P. Slip Ring Motors 


Immediate Delivery 


3—400 hp., 40 deg. General Electric Slip 
Ring, Form M, 3 phase, 60 cycle, 2,300 
volt, 450 r.p.m., 3 bearing self con- 
tained Motors. Complete with Con- 
trollers and starting Resistance, Prim- 
ary Panelboards and Sliding Kails. Can 
be furnished with or without chain 
drive equipment. Floor Space 12x7 ft. 
over all, 


Send for General Catalogue. 
ARCHER. & BALDWIN, INC. 


126 Liberty Street, New York, N. Y. 
Telephone Rector 4025-4026-4027 














ROBERT P. KEHOE MACHINERY CO. Iii 


7 East 42nd Street, New York. Telephone Vanderbilt 9594-959: 




















Main Warehouse and Yard: 730 to 736 E. 141st St. | 














Used 
Arc Welders 


Ten slightly used arc 
welders of varidus makes 
for immediate delivery. 
All in excellent condition. 


FS-209, Chemical & Metallurgical Engrg. 
7 Se. Dearborn St., Chicago, Ill. 
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HOWARD W. AMBRUSTER 
CONSULTANT 

Arsenic, Calcium Arsenate and Insecticides 
Preliminary surveys of world conditions 
and final estimates and reports on supply 
of raw materials, plant construction. 
marketing 

261 BROADWAY. N. Y. 
Cable Ambruschem 








ROBERT W. HUNT CO. 


Engineers Chemists 
Metallurgists Inspectors 
Examinations, Reports on Properties and 


Processes 


3200 Insurance Exchange, CHICAGO 


SAMUEL P. SADTLER & SON, INC. 


CONSULTING & ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 
Established 1891 
210 8S. 13th St., Philadelphia, Pa. 
“Nothing Pays Like Research”’ 








APOTHECARIES HALL 
COMPANY 
Analytical and Consulting 
Chemists 


Established 1849 


Waterbury Connecticut 


LOUIS CLEVELAND JONES 
HARALD AHLQVIST 


Chemists and Engineers 


Alkali Plants 
Ammonia Processes 
By-products Surveys 


Foreign Information Appraisals. 
331 Madison Ave.. New York, N. Y. 





SHERMAN & REILLY, Inc. 


ENGINEERS 
AERIAL TRAMWAYS 
Cableways — Wire Rope Applications 


13th & Broad St. Chattanooga, Tenn. 








RAYMOND F. BACON 


Chemical Engineer 
INDUSTRIAL RESEARCH 


50 East 41st St. 
New York City 








KNIGHT & CLARKE 


Member Assn. of Consulting Chemists @ 
Chemical Engineers 
Analytical and Consulting Chemists 
Official Chemists, U. S. Shellac 
Importers Assn.; American Bleached 
Shellac Mfgrs. Assn. 

50 East 41st Street, New York City 
Lexington 6646 


Juuian F. Smita, Pa.D. Inene F. Samira, M. 8. 


SMITH AND SMITH, 
REFERENCE SERVICE 


Translating, Abstracting, Searching 
Information service by subscription to one or more 
of 36 classes in chemical technology. Take 1 or 2 
copies for loose leaf or card index (clipped) file; 
or many to make up a monthly information bulletin 
for an entire technical staff. 


138 Bachtel Ave. Akron, Ohio 











BARFOED & GIBSON 


Consulting Engineers 
Hydroelectric Developments 
Transmission Systeme 
Electrochemica! Applications 
1901 Hobart Bidg.. 
San Francisco, California 














NELSON LITTELL 
U. 8. and Foreign Patents 


Infringement and validity opinicza. 
Patent and Trademark Litigations. 


475 Fifth Avenue, New York. 





FOSTER D. SNELL 


Consulting Chemist 


Consultation 


Process Development 
Research 


Legal Testimony 
130 Clinton St., Brooklyn, N. Y. 
Laboratory, 35 Myrtle Ave. 








CHARLES W. CUNO, Ph. D. 


Consulting 
Chemical and Metallurgica! Engineer 


$11 Locust Street, St. Louis, Mo. 





“From Research to Plant in Operation” 


MEIGS, BASSETT & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 


Research—Design—Engineering 
Reports on Projects for Financing 


Drexel Bldg. Philadelphia 











ANTHONY WILLIAM DELLER 
Chemical Engineer 
Patent Attorney 
Counsellor at Law 
PATENTS AND TRADE MARKS 
50 Church Street New York, N. Y. 


WEBSTER TALLMADGE 
Steam Specialist 


Process—Heating—Power 
Survevs—Design 
50 Church St. New York City 











LeROY H. MINTON 


CONSULTING CERAMIC 
ENGINEER 
21 East 40th Street, New York City 


Research and Development of New 
Products. 





IVAN P. TASHOF 


Chemical and Metallurgical 
Patents 


VICTOR BLDG., WASHINGTON, D. C. 











EDWARD A. DIETERLE 
Consulting Engineer 
GAS AND FUEL ENGINEERING 
TESTING 
Peoples Gas Building 
Chicago 








C. L. PARKER 


Ex-Examiner Chemistry 
U. S. Patent Office 


Attorney-at-Law and Solicitor 
of Patents 


McGill Bidg.. WASHINGTON, D. C. 


JOHN E. TEEPLE 


Consulting 
Investigating 
Managing 
Since 1904 


50 East 41st Street, New York City 








EDWARD DITHRIDGE 
Consultant 
CAST IRON DRY PROCESS ENAMELING 
OVER 30 YEARS' EXPERIENCE 
Address 
THE WATERBURY CASTINGS CO. 
Waterbury, Conn 


ROBERT J PIERSOL, Ph.D. 
Consulting Physicist 
CHROMIUM PLATING 


Installation and Operation 
Matte or Lustrous finish 


1005 Park Bidg., Pittsburgh, Pa. 


THEWS -HARBISON -THEWS, Inc. 
Consulting Chemists & Metallurgists 
Non-Ferrous Metals, Slags, Residues, Furnaces, 


Rare Metals, Nitro Cellulose Lacquers and Generat 
Hydro-Metallurgical Research and Consultation 


BROAD, WALLACE & 15th STREETS 
Philadelphia, Penna. 














JOSEPH W. HARRIS 


Chemical, Electrochemical, 
Metallurgical Electrical Patents. 


Washington Loan and Trust Bldg.. 
Washington, D. C. 








Expert Advice 
Is a 
Real Economy 








WEISBERG & GREENWALD 
CHEMICAL ENGINEERS 
Plant Design, Consultation, Research 
Specialists in 
CHROMIUM PLATING 
71 West 45th Street New York City 
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WEISS AND DOWNS, Inc. 
Coal Tar Processing Since 1905 
Chemists Bldg., 50 East 41st St. 
New York, N. Y. 


Member Association Consulting 
Chemists and Chemical Engineers 








THE J. G. WHITE ENGINEERING 
CORPORATION 
Engineers—Contractors 


Design and Construction of Chemical 
Plants, Oi] Refineries and Pipe Lines. 
Reports and Appraisals. 


43 Exchange Place, NEW YORK 








H. ED. WIEDEMANN 


(Estd. 1905) 
Consulting and Analytical 
Chemist 


Chemical Bldg. Saint Louis 











Engrossed as you are 


in the day’s work, it is impossible for you to keep abreast of 
all the developments in plant design and operation. There 
have been so many refinements in processes and equipment 
that the only way you can keep ahead of competition is to 
get expert advice at regular intervals. 


This directory is an index to reliable information on prac- 
tically every problem that you have to solve. An inquiry 
addressed to one of these engineers today may open the way 
to an immediate saving of many thousands of dollars. 

















bedustrial [esting 





eS a 




















ELECTRICAL TESTING 
LABORATORIES 
Tests 


80th St. and East End Ave. 
NEW YORK, N. Y. 





LUCIUS PITKIN, Inc. 


Chemists - Assayers 


Non Ferrous—Precious—Ferro Metals 
Weighers—-Samplers 
Ores—Metals—W astes—By-products 
Pitkin Bldg. 
17 Fulton St 
Pi 


New York City 
hone: Beekman 2738-9 





KANSAS CITY TESTING 
LABORATORY 


Chemists and Engineers 


700 Baltimore Ave., Kansas City, Mo. 
Telephones Main 1327-1328 











“HOCHSTADTER LABORATORIES 


INC. 

CHEMICAL ANALYSES, CONSULTANTS, 
TECHNICAL EXPERTS, INVESTI- 
GATIONS, LITIGATION 
Coal, Oi!'s, Water, Foodstuffs, Gelatine 
Beverages, Dairy Products, Confectionery, 
Drugs, Minerals, Textile Materials, Etc. 

Phone: Beekman 5260-5261 
227 Front Street. NEW YORK 








PEASE LABORATORIES, Inc. 
Established 1904 
Sanitarians 
Litigations 


Chemists Biologists 
Consultations 


41 WEST 38TH ST.. NEW YORK CITY 











ye 


Ideas added together do more than 
simply adhere. They merge, they 
unite, they take on a new life of 
their own. They grow and expand. 
They develop into brilliant discov- 
eries that may revolutionize your 
field of human activity. 


Expose your own ideas to the fer- 
tilizing action of the ideas of other 
men. There is more than one idea 
to be found in this Directory that 
will revolutionize your business. 


N.Y. TESTING LABORATORIES 


Metallurgical and Chemical Engineers 
Metallographers 

Physical and Chemical Analyses of Iron, Steel, 
and Non-Ferrous Alloys, Ores, Paints, Cements 
and Asphalt. Metallurgical Photo-Micrographs, 
Consultants, Investigators, Inspectors of Materials 
in Smelting, Foundry, Drop Forging and Heat- 
Treating Practices. 

80 Washington St.. NEW YORK CITY 














THE WESTPORT MILL 
WESTPORT, CONN. 
Laboratories and Testing Plant of 


THE DORR COMPANY 
Chemical, Industrial and 
Metallurgical Engineers 
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Abrasives 
Carborundum Co. 
Acetate, Amy! 
American Solvents & 
Chemical Corp'n 
U. 8. Industrial Chem. Co, 
Acetoacetic Ester 
U. 8S. Industrial Chem. Co. 
Acetylene Compressed and 
Dissolved 


International Oxygen Co. 
Prest-O-Lite Co. 


Acetate, Ethyt 

American ee & 
Chemical Cor 

U.S. Industrial Chemical Co 


Acid Consententicn 

Appa 
Chemic | ‘Construction Co. 
Duriron Co. 

Pacific Foundry Co. 
Research Corp 
Thermai Syndicate, Ltd. 


Acid 
Blaw-Knox Co. 
Smith Corp., A. O. 


Acid Plants, Hydrochloric, 
Nitric Sulphuric, ete. 

Chemical Construction Co. 

Duriron Co. 

Thermal Syndicate, Ltd. 


Acid Resisting Metal 
(Bars, Sheets, Rods, etc.) 
i an Rolling Mill Co. 
Duraloy Co., The 
Duriron Co, 


Accumulators, Hydraulic 
Aldrich Pump Co. 
Southwark Fdry. & Ma- 
chine Co, 


Agitators 
(See Machinery, Agitating) | 


Alr Conditioning and Purify- 
« Apparatus 

Bayley Plower Co. 

Buffalo Forge Co 

Hardinge Co 

Northern Blower Co. 
Parks Cramer Co. 

Research Corp 
Sturtevant Co., B. F, 


Air Lifts 
(See Lifts, Air) 


Air Meters 
(See Meters, 
Ete.) 


Alr Preheaters 

Babcock & Wilcox Co. 

Blaw-Knox Co 
Combustion Engineering 
Corp. 


Flow, Air. 


Alcohols, Amy!, Butyl, 
Ethyl, Metyl, ete. 
American Solvents & Chem- 
ical Corp'n 
Commercial Solvents Corp. 
8S. Industrial Chem. Co. 


Alkalies 

Diamond Alkali Co. 
Mathieson Alkali Wks. 
Pennsylvania Salt Mfg. 


Alloys, Electric Resistance 
Hoskins Mig. Co. 


Alloys, Ferrous 

American Rolling Mill Co. 
Babcock & Wilcox Tube Co. 
Blaw-Knox Co 

Central Alloy Steel Co. 
Duraloy Co., The 

Electro Metallurgical Sales 

Co 

Pacific Foundry Co. 


Co. 


Alloys, Non-Ferrous 
American Manganese 
Bronze Co 

American Platinum Wks. 
Electric Metallurgical Sales 
Corp. 

Fansteel Products Co. 
Hoskins Mfg. Co. 
International Nickel Co. 
Pacific Foundry Co 
United Chromium, Ine. 


Ammeters 
(See Instruments, Testing) 


Ammonia eewey 
Appara 
Koppers Construction Co. 


Annealing Boxes 
Blaw-Knox Co. 


Machinery 


Ash Handing, 
Bartlett & Snow Co. 
Combustion Engineering 


St standard andard Geaveror Ce 


Chemical 








Autoclaves 
Biggs Boiler Works Co. 
Bethlehem Fdry. & Machine 


Co. 
Blaw-Knox Co. 
Buffalo Foundry & Machine | 

Cc 


A. 
Devine Mfg, Co., J. P. 
Sargent & Co., E. H. 
Smith Corp., A. O. 


Automatic Temperature Con- 


tro 
Amer. Schaeffer & Buden- 


berg Corp'n 


CHEM. & MET. 


Maecket 


Write to Equipment 
Chemical & Metallurgica! Engineering, Tenth Ave. at 36th St., New York 





Bailey Meter Co. 

Bristol Co 

Brown Instrument Co. 
Foxboro Co 

Fulton Sylphon Co. 

Moto Meter Co. 

Powers Regulator Co. 
Republic Flow Meters Co. 


Bagging Material 
Mente & Co. 


Bags 
Mente & Co. 


Barrels, Steel 
Niles Steel Products Ce. 
Pressed Steel Tank Co. 


Barrels, Wood 

Atlantic Tank & Barrel 
Corp'n 

Baskets, Dipping 
Cleveland Wire Cloth & 
Mfg. Co 

Duriron Co. 

Hugh Co 

Newark Wire Cloth Co. 

Bearings, Roller, Radial & 
Thrust 


Dodge Mfg. Corp. 


Belt Conveyors 
(See Conveying Mach.) 


Bicarbonate of Soda 
Diamond Alkali Co. 


Bins, Steel and Concrete 
Blaw-Knox Co. 


Blast Gates 
American Blower Co. 
Buffalo Forge Co. 
Rockwell Co., W. 8. 


Blowers, Fan, Rotary, 
Positive and Turbine 
Standard & Acid Proof 

ley Blower Co. 
Baker Chemical Co., J. T. 
Buffalo Forge Co. 
Connersville Blower Co. 
De Laval Steam Turbine Co. 
Duriron Co. 
Elliott Co. 
Jeftrey Mfg. Co. 
Northern Blower Co. 
Philadelphia Drying Mchrr 


Co. 
Raymond Bros. Impt. Pr> 


Roots Co., P. H. & F. XN. 
BF. 


Sturtevant Co., 
Boiler Covering & Insulat‘on 


Armstrong Cork & Insu‘a- 
tion Co. 

Celite Products Co. 

Boiler Meters 

(See Meters, Flow, Air, 
Ete.) 


Boller Tubes & Fittings 
Babcock & Wilcox Co. 
Bethlehem Steel Co. 
Corning Glass Works 
Walworth Co. 


Boilers 

Babcock & Wilcox Co. 
Piegs Boiler Works Co. 
Combustion Engineering 


rp. 
Heine Boiler Co. 
Ladd Water Tube Boiler Co. 
Sun Shipbuilding & 








Co. 
Bolting Cloth 
Abba, Inc. Paul O. 
Simpson Co., The Orville 
Bolts & Nuts 
Duriron Co. 


International Nickel Co. 


Every care 
accurate, 


but 
Metallurgical 


& Metallurgical Engin 


This classified index of adver- 
tisers in this issue is published as 
a convenience to the reader. 


is taken to make it 

Chemical and 
Engineering as- 
responsibility for 


errors or omissions. 


Information Bureau 





Books, Technical 
McGraw-Hill Book Co. 


Braces & Bronze 
American Manganese 
Bronze Coq. 


Brick and Clay, Acid Proof 
General Ceramics Co. 
Knight, M. A. 

U. S. Stoneware Co. 


Brick, Insulating 

Armstrong Cork & Insula- 
tion Co. 

Carborundum Co. 

Celite Products Co. 

Dixon Crucible Co. 


Brick Refractory (Chrome 
nesia, Silica, Silicon 
Carbide, Fused Alumina, 


‘— a Crucible Co. 
Carborundum Co. — 
General Refractories Co. 


Brimstone 
Texas Gulf Sulphur Co. 


Bucket Elevators and Parts 
Bartlett & Snow Co. 
Caldwell & Son Co., H. W. 
Hendrick Mfg. Co. 

Jeffrey Mfg. Co. 

Webster Mfg. Co. 


Baete, Clamshell, Dragline, 
a Knox Co. 


Buildings 
Blaw-Knox Co. 


Ferguson Co., H. K. 
Robertson Co., H. H. 

Burners, Gas, Oil, Powdered 
Coal 


Babeock & Wilcox Co. 

Best Corporation, W. N. 
Chicago Pneumatic Tool Co. 
Combustion Engineering 
Corp 


Mettler Co., Lee L. 


Butanol 
Commercial Solvents Corp. 


Cabinets, Chemical, Filing 
& Laboratory 
Kewaunee Mfg. Co. 


Calciners 

Bartlett & Snow Co., C. O 
Bethlenem Fdry. & Mch. Co 
Ruggles Coles Eng. Co. 


Calorimeters 
Bausch & Lomb Optical Co. 


Carbon, Gas Recovery, De 
col ng 
American Solvent Recovery 


Corp. 
Darco Sales Corp'n. 


Carbons 
Corning Glass Works 


Cars, Tank, Wood 
Hauser-Stander Tank Co. 
Pacific Tank & Pipe Co. 
Woolford Wood Tank Co. 


Cars, Tank, Steel 
Bethlehem Steel Co. 
Blaw-Knox Co. 
Pfaudler Co. 

Smith Corp., A. O. 


Castings, os er we Resisting and 
isting 

American  - 
Bronze Co. 

Babeock & Wilcox Tube Co. 

Bethlehem Steel Co. 

Byeale Foundry & Machine 
A”. 

Duraloy Co., The 

Duriron ’ 

International Nickel Co. 

Jeffrey Mfg. Co. 

Pacific Foundry Co. 

Struthers-Wells Co. 

Sweet Foundry Co., W. J. 


Vulean Iron Works 
Walworth Co. 


Castings, Iror 
Fuller-Lehich Co. 
Lancaster Iron Works 
Link Belt 
Sweet Seaies Co., W. J. 


= ie, Reet ne 


Seren Co. 
Falk Corp. 
Koppers Construction Co. 
Sweet Foundry Co., W. J 


Catalytie Agents 

Silica Gel Co. 

Caustic Pots 

as Fry. & Machine 


Bethlehem Steel Co. 
— Foundry & Machine 


aoabest & Goslin Co. 


Caustic Soda 

American N Co. 
Diamond Alkal 

Mathieson Alkali Works 


Cement, Acid Proof 
Chemical Construction Co. 
General Ceramics Co. 
Knight, M. A. 

Cuisley Furnace Specialties 


Tee hnical Products Co. 


Cement, Insulating 
Armstrong Cork & Insula- 


tion Co. 
Carborundum Co. 
Celite Products Co. 


Dixon Crucible Co. 
General Plastics, Inc. 
Technical Products Co. 


Cement, Refractory 
Carborundum Co. 

Celite Products Co. 
General Refractories Co. 
Quigley Furnace Specialties 


Co. 
Technical Products Co. 


Centrifugals 
Ggeestonn Tool & Machine 


Buffalo Forge Co. 
Fletcher Works 
Tolhurst Machine Works 


Chain Drives 
Link Belt Co. 
Morse Chain Co. 


Chemical Plant Equipment 
Bethlehem Fdry. & Mch. Co. 
Blaw-Knox Co. 

Buffalo Fdry. & Mch. 
Corp. 
Corning Glass Works 
Duriron Co 
Ferguson Co., H. K. 
Lancaster Iron Works 
Liberty Coppersmithing Co. 
Research Corp. 
Smith Corp., A. O. 
Struthers-Wells Co. 
Swenson Evaporator Co. 
Walworth Co 
by gr | Pat. Crusher & 
Pulv. Co. 


Cigutest Stoneware, Acid 


roo 
Chlorine Generators, Coils 
or Worms, Valves and 
Fittings, Crystallizin ng Pans, 
Receivers or Woul Juss, 
Cocks, Tower Parts and 
Pitchers and Decanting 
rs, Ejectors, Cellaring 
Tourills, Jugs and Pots 
pag may Fee Chamotte 
or Sleeve 
General CGoreanies Co. 
Knight, Maurice A. 
Uv. Stoneware Ce. 


Chemicals, Industrial 
American Cyanamid Co. 
American Solvents & Chem- 

ical Corp'n 

Baker Chemical Co., J. T. 

— & Carbon Chemicais 
or 

Gummberdial Civente Corp'n 


Mathieson fe 
Sargent & C E. 
Uv. 8S. Industrial Chem. Co. 


Chemicals, Laboratory 
American Cyanamid Co. 
American Solvents & Chem- 

ical Corp'n 
Baker Chemical Co., J. T. 
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Carbide & Carbon Chemicals 


Corp. 

Commercial Solvents Corp'n. 

= ae ae eee: Works 

Merck & C 

Ponseyivenis Salt Mfg. Co. 

U. 8S. Industrial Chem. Co. 

Chim Repairs 

Custodis Chimney Co.. 
Alphons 


Acid Proof, 


rick 
Custodis Chimney Co., 
Alphons 


Chimneys, Reinforced 
Concrete 

Custodis Chimney Co., 
Alphonse 


Chromium, Metals & 
Electric w.- aE, 3 
Corp. 


Clarifiers 
Dorr Co. 
Hardinge Co. 


Coal Meters 
(See Meters, Flow, Air, 
Etc.) 


Coal Storage Systems 
(See Machinery, Material 
Handling) 


Cocks and Bibbs 
(See Pipe and Fittings) 


Coils and Bends 

Albright Son & Co. 

Hugh Co. 

Lead Lined Iron Pipe Co. 
Liberty Coppersmithing Co. 
National Pipe Bending Co. 
Resisto Pipe & Valve Co. 


Coke Cooling Equipment 
Dry Quenching Equipment 
Corp. 


Coke Quenching Equipment 
oy Quenching Equipment 
orp. 


Compressors, Air or Gas 
Beach-Russ Co 
Buffalo Forge Co. 
Chicago Pneumatic Tool Co 
General Electric Co. 
Powers Regulator Co. 
Sullivan Machinery Co. 
Worthington Pump & 
Mehry. Co. 


Condensers, Barometric 
Surface or Jet 

Buffalo Fdry. & Machine Co. 
Chicago Pneumatic Tool Co. 
Devine Mfg. Co.. J. P. 
Joubert & Goslin Co. 
Schutte & Koerting Co. 
Sun Shipbuilding & 
Drydock Co. 

Swenson Evaporator Co. 
Westinghouse Elec. & 
Mfg. Co. 

Wheeler Mfg. Co. 
Worthington Pump & 
Mchry. Co. 


Containers 

Blaw-Knox Co. 

Corning Glass Works 
Hoskins Mfg Co. 
Niles Steel Products Co. 
Pressed Steel Tank Co. 


Controllers, Temperature, 
Pressure, Humidity, etc. 
American Schaeffer & 
Budenberg Corp'n 
Bristol Company, The 
Foxboro Co. 

Fulton Sylphon Co. 
Mason Regulator Co. 
Moto Meter Co. 

Powers Regulator Co. 


Conveying and Elevating 
Machinery 
Allis-Chalmers Co. 
Bartlett & Snow Co., C. O. 
The Braun Corp. 
Buffalo Forge Co. 
Chatillon & Sons, John 
ar, Samm Engineering 


‘orp. 
Dast Recovery & Conveying 


‘oO 

Fuller Co. 

Fuller Lehigh Co. 

Goodrich Rubber Co.. B. F. 
Gruendler Pat. Crusher & 
Pulverizer Co. 
Jeffrey Mfg. Co. 
Kent Mill Co. 
Link Belt. Co. 
Raymond Bros. Inpact 
Pulv. Co. 

Richardson Scale Co. 
Robins Conveying Belt Co. 
Robinson Mfg. Corp. 
Standard Conveyor Co. 
Sturtevant Mill Co. 
Swenson oe Co. 
Webster Mfc. Co. 





Yale & Towne Mfg. Co. 
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ABOVE—cA Panorama View of tix 
Exhibition of Barcelona, 1929. 


LEFT— Palace of Industrial 
cArts and Chemicals. 


An Export Opportunity 


for Unit Process Equipment 


The Exhibition of Barcelona, 1929, is the 
American manufacturer’s gateway to win, not 
only the rich fertile Spanish market (Spain is 
third wealthiest of world powers), but also to 
attract and interest the buyers of the 23 other 
countries of the world, who are being urged 
to attend through a world-wide advertising 
campaign. 

At the Palace of Industrial Arts and Chem- 
icals leading manufacturers from all parts of the 
world will display their process equipment. On 
the heights of famous Montjuich, 12,734,810 
square feet of space is being occupied by the 
Exhibition. $21,372,000 is appropriated by the 
Government of Spain and the city of Barcelona 
—to apprise other nations of the tremendous 


industrial activity and economic progress 
already on foot in new modern Spain—and to 
impress the whole world of Spain’s importance 
as an export gateway for world-wide acceptance 
of industrial products. 

All of the world that matters—-industrially 
... commercially. .. scientifically . . . artistic- 
ally . . . will see and appreciate the exhibit 
of American manufacturers— your line —of 
process equipment at the International Exhi- 
bition of Barcelona, Spain, 1929. 

Special low freight rates ... arrange- 
ments for no tariff on materials for exhibit 

exhibition space without charge for 
American manufacturers seeking the Spariish 
market. 


For full information and vital statistics on the existing market for 
your product in Spain and Europe, address United States Delegate, 
Exhibition of Barcelona, Dept. 234, Steinway Hall, New York City. 


International Exhibition Barcelona 


May—1929—December 
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Conveyor Scales 
Chatillon & Sons, John 
Coolers 


Buffalo Forge Co. 
Chicago Pneumatic Tool Co. 
Duriron 
Hardinge Co. 
Smith Core, 0. 
Struthers ells Co Co. 
OTene ts Copper Co. 
Cop mithing 
Buffalo Fdry. & Machine Co 
Joubert & Goslin Co. 
Liberty Coppersmithing Co. 
Couplings 
Bartlett- pur wesd Co. 
Morse Chain 
Philadelphia . Works 
Walworth Co. 
Cospiings, Fe ptaite Overhead 
Morse C 0. 
Couplings, Picante Shaft 
Falk Corp. 
Morse Chain Co. 
Shepard Electric Crane & 
Hoist Co. 


Cranes, Crawler or 
Locomotive 

Link Belt Co. 

Cranes, Grab Bucket, Jib 
Travel a * 

Shepard lectric Crane 
Hoist Co. 


Cranes, Special 
Shonerd. _ aoe Crane 
Hoist C 


Cracib'es, ee 
Bartley Crucible Co. 
Dixon Crucible Co. 
Thermal Syndicate, Ltd. 


Crucibles, Laboratory 
Amer. Platinum Vom. 
Roots Co., P. 

Thermal Syndicate, Lia 


Crushers, Grinding Mills & 
Pulverizers 

(See Machinery, Crushing, 
Grinding and Pulverizing) 


Crushers creme 
Braun Cor 
Grucndier "Pat. 
Pulverizer Co. 
ayy ae Crusher & 
Pulv. Co. 


Crystallizin uipment 
Buffalo tag Ray — > Co. 
Devine Mfg. Co.., 

Libert aA Co. 
Pfaudier Co. 

Swenson Evaporator Co. 
Zaremba Co. 


Cutting Apparatus, Oxy- 
Acetylene, Oxy-Hydrogen 
International Oxygen Co. 


Cyanides 
American Cyanamid Co. 


CyBntess for High Pressure 


ases 
Biggs Boiler Works Co. 
Blaw-Knox Co. 
Smith Corp., A. O. 
Dehydrators, Centrifugal 
Silica Gel Co. 


Designing Engineers, 
ieal Plant 
Ferguson Co., H. KE. 


D’acetene Alcohol 
Commercial Solvents Corp. 


Disintegrators 
Bartlett & Snow Co. 
Day Co.. J. H 
Gruendler Pat. 

Pulverizer > 

Jeffrey Mig. Co. 

Williams Pat. Crusher & 
Pulv. Co. 


Distilling Machinery & App. 
megactend Still & Sterilizer 


Crusher & 


Chem- 


Crusher & 


Corning Glass Works 
Devine Mfg. Co., J. P. 


Drain Pipe, Acid Proof 
Duriron Co. 


Drums, Steel 
Niles Steel Products Ce. 
Pressed Steel Tank Co. 


. Centrifugal 
American Tool & Machine 


Co. 

Buffalo Forge Co. 
Fletcher Works 

Prindle Mfg. Co., W. E. 
Sturtevant Co., B. F 
Swenson Evaporator Co. 
Tolhurst Machine Works 


Sevas I Machinery and ete 
Dram, Rotary, 


Vaca 

Bartlett 4 & Snow Co.. C. 
Bethlehem & Mch. Co. 
Biggs Boiler Works Co. 
Blaw-Knox Co. 

Buffalo Forge Co. 








Buffalo Fdry. & —_ Go. 
Devine Mfg. Co., J. P 


Fulton Sylphon Co. 
Industrial A 
Louisville Drying Co. 
Nichols Co 
Phila. “ . 
Prindle Co., W._ E. 
Proctor & *hwartz, Inc. 
Rugegles-Coles Division of 
the Hardinge Co. 
Shriver & Co., T. 
Stokes Machine Co., 
Struthers-Wells Co. 
Sturtevant Co.. B. F. 
Swenson Evaporator Co. 
Vulean Iron Works 


"Socios Gines Works 


Dust Collecting Systems & 
Engi 


neers 
Allis-Chalmers Mfg. Co. 
alo Forge Co. 
Dust Recovering & Convey- 
ing Co. 
Hardinge Co. 
Northern Blower Co. 
Raymond Bros. Impact 
Pulv. Co. 
Research Corp. 
Sturtevant Co., B. F. 


Sprtenwese Acid Proof 
S. Stoneware Co. 
Knight. Maurice A. 


F. J. 


Electrical Supplies, Fuses, 
(Fuses, Junction Boxes, Ser- 

Underground 

Colts Pat. Fire Arms Mfg. 
Co, 

General Electric Co. 

Mine & Smelter Supply Co. 


Electrolyice Cells 
International Oxygen Co.. 
Shriver & Co., T. 


Electroplating, Chromium 
Cadmium, ete. 
United Chromium, 


Electroplating Salts 
U. S. Industrial Chem. Co. 


Enameled Apparatus, Acid 
Resistin 
Pfaudler Lo 


Enamels 
General Plastics, Inc. 


Engineers, Consulting (Chem- 
ieal, Analytical, Metallur- 


Dorr Co. 
Ferguson Co., H. K. 
Fuller Lehigh Co. 

(See Professional Directory) 


Engineers, Furnace 
Mettler & Co., Lee B. 
Rockwell Co., W. S . 


Engines, Gas, Gasoline, Oil & 
team 
Chicago Pneumatic Tool Co. 
Falk Corp. 
Worthington Pump & 
Mehry. Co. 


Ether, Acetic 

American Cpvents and 
Chemical Corp 

U, 8. Industrial “Chemical 
‘oO. 


Evaporators 
Bethlehem Steel Co. 
Blaw-Knox Co. 
Buffalo Fdry. & Mch. Co. 
Buffalo Forge Co. 

Devine Mfg. Co., J. P. 
Duriron Co. 

Joubert & Goslin Co. 
Liberty Coppersmthing Co. 
Louisville Drying Co. 


Inc. 


Pfaudler Co. 
Swenson Evaporator Co. 
Zaremba Co. 


upoustess, Rotary Positive 


Bayley Blower Co. 
Beach-Russ Co. 

Buffalo Forge Co. 

Chicago Pneumatic Tool Co. 
Connersville Blower Co. 
Roots Co.. P. H. & F 
Sturtevant Co., B. F. 


Exhausters, Steam Jet 
Elliott Co. 
Wheeler Mfg., ©. H. 


Extraction Plants 
American Tool & Machine 


Co. 
Bartlett & Snow Co. 
Buffalo Foundry & Machine 


Co. 

Devine Mfg. Co., J. P. 
Fletcher Works 

Research Corp. 

Tolhurst Machine Works 


Fans, Standard & Acid Proof 
(See Blower, Fan, HKotary 
and Turchinree 





Chemical & Metallurgical Engineering — V ol.35, No.12 


Faucets, Valves and Cocks, 
Stoneware, Acid Proof 
Knight, Maurice A. 

U. 8. Stoneware Co. 


Feeders 
Bartlett Snow Co. 
Fuller Lehigh Co. 
Jeffrey Mfg. Co 
Link Belt Co. 
Standard Conveyor Co. 
Filter Aids 
Celite Products Co. 
Darco Sales Corp’n 
Sargent & Co., E. H. 
Filter Cloth, Metallic 
Cleveland Wire Cloth & 
Mfg. Corp. 
Newark Wire Cloth Co. 
Filter Cloth, Textile 
National Filter Cloth & 
Weaving Co. 
Shriver & Co., T. 
vier Press Plates, Iron, 


ood 
Buffalo Forge Co. 
Hauser-Stander Lie Co. 
Perrin & Co., Wm. 
Shriver & Co., T 


Sperry & Co., D. R. 

Filter Presses 

Buffalo Forge Co. 
Dorr Co. 

Perrin & Co., Wm. R 
Shriver, T. & Co. 
perry & Co., D. R. 


Filter Presses, Laboratory 
Perrin & Co., Wm. R. 
Shriver & Co., 'T. 

Filters, Air 
Northern Blower Co. 

Filters, Clarifying 
Shriver & Co., T. 

Filters, Electrical 
Research Corp. 


Joubert & Goslin Machine 
& Fdry. Co. 

Louisville Drying Co. 
Oliver United Filters Co. 
Swenson Evaporator Co. 


Filters, Suction, Acid Proof 
Dorr C 


rr Co. 

Knight, Maurice A. 
Oliver United Filters Co. 
U. 8S. Stoneware Co. 
Fire Cla 


y 
Armstrong Cork & Insula- 
tion Co. 


Celite Products Co. 

General Refractories Co. 

Fittings, Cast Iron, Cast 

. Flanged, rainage, 

Malleable Iron 

Stockham Pipe & Fittings 
0. 

Flanges 

Stockham Pipe & Fittings 
Co. 

Flexible Couplings 

Bartlett-Hayward Cc. 

Falk Corp. 

Jones Foundry & Machine 
Co 


Morse Chain Co. 


Flooring, Industrial. Venti- 
lating, Fireproof, Non- 
Slipping 


Blaw-Knox Co. 
Hendrick Mfg. Co. 
Irving Iron Works Co. 

Flotation Biankets 
National Filter Cloth & 
Weaving Co. 


Forgings 

ye Manganese 
Bronze Co. 

International Nickel Co. 

Fractionating Columns 
Lancaster n Works 


Fume Ducts, Acid Proof 
Duriron Co. 

Fume Tubes, Acid Proof 
Duriron Co. 


Furnaces 

Combustion Engineering 
Corp. 

Furnaces Electric 

Ajax Electrothermic Corp. 
General Electric Co. 
Hevi-Duty Electric Co. 
Hoskins Mfg. Co. 
Rockwell Co., W. 8S. 
Pittsburgh Electric Furnace 
Corp. 

Furnaces, Industrial 
Nichols Copper Co. 

a: ta Electric Furnace 


rp. 

Westinghouse Elec. & 

Mfg. Co. 
Furnaces, Laboratory 

Hevi Duty Elec. Co. 
Nichols Copper . 3 
“eee Biectrie Furnace 
Westinghouse Elec. & 

Mfg. Co. 


no Electrothermic Corp. 
Aliis-Chalmers Mfg. 


Co. 
Best Corporation, W. N, 
Bethlehem Fdry. & Cch. Co. 
Braun Corporation 
Braun-Knecht- Co. 


Combustion Engrg. Corp. 


Pacific Foundry C 
Quigley Furnace Specialties 


Co. 

Rockwell Co., W. 8. 
Sargent & Co., E. H. 
Sun un Shipbuilding & 


Fused Silica 

Thermal Syndicate, Ltd. 
Fusel Oil, Refined 

American Solvents & Chem- 


a a 
Sodustrial Chem. Co. 
en ph Instruments 
nay ord — Meters Co. 

Gas Coo 

Wheeler’ Mtfs., ©. H. 

Gas Detarring Equip. 
Research Corp. 

Gas, Nitrogen & Oxygen 
International Oxygen Co. 
Liquid Carbonic Corp. 
Matheson Co. 

Gas Plant Equipment 
I~ = Boiler Works Co. 

alo Forge Co. 
Dry Quenching Equipment 


Corp. 
Koppers Construction Co. 


Gas Producers 
Duff Patents Co. 
Koppers Construction Co. 


Gaskets & Packing Rin 
Colts Pat. Fire Arms 


Co. 
Garlock Packing Co. 
Gauges, Recording and Indi- 


fg. 


cating, Pressure, Vacuum 
and uid Level 

Amer haffer & Buden- 
berg Corp. 

Bristol | Company 

Foxbo Co. 

Moto Meter Co. 

Republic Flow Meters Co. 


Gear Cutting 
—— Foundry & Machine 
0. 

Gears, Compensating, Her- 
ringbone, orm, 

Caldwell & Son Co., H. W. 
Horsburgh-Scot Co. 

Jeffrey Mfg. Co. 

—s Foundry & Machine 


Mine & Smelter = Sort 
Philadelphia 
Vulean Iron Warks 


Generators, Electric 
Lincoln Electric Co. 
Westinghouse Elec, & 
| Mfg. Co. 

Glass Tank Blocks 
Corning Glass Works 


Glassware, Industrial 
Corning Glass Works 
Glassware, Laboratory 
Corning Glass Works 
Governors 

Mason Regulater Co. 


Graphite 
Dixon Crucible Co. 


Gratings & Ventilators. Area, 
Sidewalk, Floor, ete., 
Metallic 

Blaw-Knox Co. 
Hendrick Mfg. Co. 


Hard Rubber Products 
American Hard Rubber Co. 
Goodrich Rubber Co., B. F. 

Heat, Exchange Apparatus 
Buffalo Forge Co. 

Duriron Co. 

Sun Shipbuilding & 
Drydock Co. 

Wheeler Mfg. Co. 

Heaters, Feed Water 
Westinghouse Elec. & 
Mfg. Co. 

a Pump & 
Mechry. Co. 

Heating Elements, Electrical 
Globar Co. 
Hoskins Mfg. Co. 

Nat'l Electric Heating Co. 
Powers Regulator Co. 


eating Sy Systems & 





Yr one Co. 
Buffalo Forge Co. 


Fulton Sylphon Co. 
Globar 


Louisville “Drying Co. 
Mettler & Co., Lee B. 
Nat'l Electric Heating Co. 
Parks Cramer Co. 
Sturtevant Co., B. F. 

Hoists 
Chicago Pneumatic Tool Co. 
General Electric Co. 
Shepard Electric Crane & 

Hoist Co. 
Sullivan aeeey Co. 
Vulean Iron Works 


Hose 
Chicago Pneumatic Tool Co. 
Hydraulic Presses 
rrin & Co., Wm. R. 
Southwark Mch. Fdry. Co. 
Watson-Stillman Co. 


Hydro-Extractors 

(See Centrifugals) 
Industrial Coatings 
Semet-Solvay Co. 
Industrial Heat, Gas 
American Gas Ass'n 
Mettler, oa a 
Instruments 

Bausch & Lomb 0: Optica? Co. 
Bristol Co., 

Westinghouse Elec, & 

Mfg. 

Weston Electrical Inst. Co. 


Insulating Material, Heat, 
Electric & Molded 

Armstrong Cork & Insula- 
tion Co. 

Celite Prodnets Co. 

— Pat. Fire Arms Mfg. 
O. 

Corning Glass Works 

General Plastics, Inc. 


Insulators, Electrolytic Cell 
Corning Glass Works 
Insulation, Furnace 
ees Cork & Insula- 
tion 
Bartley Crucible Co. 
Carborundum Co. 
Celite Products Co. 
Dixon Crucible Co. 
Iron, Malleable 
Walworth Co. 


Iron, Stainless 
Bethlehem Steel Co. 
Central Alloy Steel Co. 


com or Storage Pots, Acid 


roo 
(See Chemical Stoneware, 
Acid Proof) 

Jets, Acid Proof 

Duriron Co. 

Jigs, Coal 

Hardinge Co. 


Kettles, All Types, Acid 
Proof 


Duriron Co. 


Kettles, Cast Iron 
Bethlehem Fdy. & M- 
chine Co. 
Buffalo Fdy. & Mch. Co. 
Pacific Foundry Co. 
Sperry & Co., D. R. 


Kettles, Lead Coated 
Biggs Boiler Works Co. 


Kettles, Steam-Jecketed 
Bethlehem Fdy. & Mch. Co. 
Biggs Boiler Works Co. 
Blaw-Knox Co. 

Buffalo Fdy. & Mch. Co. 
Hugh Co. 
Pfaudler Co. 


Struthers-Wells Co. 


Kettles, Stoneware 

Knight, Maurice A. 

U. 8S. Stoneware Co. 
Kettles, Varnish 

Blaw-Knox Co. 

Buffalo Fdy. & Machine Co. 
Struthers-Wells Co. 


Kilns, Rotary and bang 
Bartlett & Snow Co., C. O 
Biggs Boiler Works Co. 
Blaw-Knox Co. 

Lancaster Iron Works 
Louisville Drying Co. 
Rugegles-Coles Eng. Co. 
Struthers-Wells Co. 

Sun Shipbuilding & 
Drydock Co. 
Vulean Iron Works 

Laboratory App. e' Supplies 
Alberene Stone Co. 

Braun Corporation 
Braun-Knecht-Heimann Co. 
Denver Fire Clay Co. 
Duriron Co. 

Freas-Thermo Electric Co. 
apens Refractory Porce- 


lain Co. 
Mine & Smelter ra Supply Co. 
Sargent & Co., 

Tolhurst Maciiins Works 
Laboratory Furniture 
Kewaunee Mfg. 





Co. 
Mine & Smelter Supply Co. 
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HIS Vulcan Kiln at the Perth Kilns, Dryers, Coolers or Roasters 

Amboy plant of the United Lead would heighten efficiency, speed pro- 
Company eliminates the dust which duction and reduce costs of fuel, 
formerly caused great concern. labor and maintenance? 


The hot lead here is dropped in 
front of a compressed air jet. The 
lead, thus atomized, is blown into 
the cylinder to be cooled and dis- 
charged to a conveying and elevat- 
ing machine. The Vulcan cylinder 
used here is 10 feet in diameter by 
35 feet long. 


Vulcan Engineers have the answer 
for you. They have solved many 
and varied problems by designing 
and building kilns and allied equip- 
ment especially to suit conditions 
that their advice will unquestionably 
help you. 


Get in touch with Vulcan Kiln 
Engineering Service by writing for 


particulars and the latest Vulcan 
Bulletins. 


VULCAN IRON WORKS 


New York Office : } Allentown, Pa. 
50 Church Street Established 1849 


1742 Main Street, Wilkes-Barre, Pa.  ecanee oii. 


ULC /AINT wna 
KRIENS 





Have you any dust problem to deal 
with? Or any other problem where 
more efficient, especially designed 
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Lacing, Belt 
(See Beit Lacing) 
Lead Burning 
Siagara Blower Co. 
Lifts, Air 
Beach-Russ Co. 
Chicago Pneumatic Tool Co. 
Sullivan Machinery Co. 
Wheeler Mfg. Co. 
Lightning Rods, Chimney 
Custodis Chimney Co. 
Cy 
, Chemical and Hydrated 
entine Willis Lime & Ce- 
ment Co. 
Louisville Cement Co. 
Marblehead Lime Co. 


Loaders & Unloaders, 
Portable 

Jeffrey Mig. Co. 
Link Belt Co 
Vulean Iron Works 

Lecomotives Compressed Air 
Vulcan Iron Works 

Locomotives, Electric 
General Electric Co. 
Jeffrey Mig. Co. 
Vulean Iron Works 


’ Gaseline 
Vulean Iron Works § |; 


Locomotives, Industrial 
Vulean Iron Works 


Locomoti Steam 
Vulcan Works 

Lubricants 
Cook's . Ine., 


Machinery, Agitating 

Alsop Engineering Co. 
Bartlett & Snow Co. 
Bethlehem Fdry. & Mch. Co. 
Biggs Boiler Works Co. 
Blaw-Knox Co. 

Buffalo Fdy. & Mch. Co 
Day Co., J ° 

Darr Co. 

Duriron Co. 

Hugh Co. 

Ideal Industrial Mchry. 
Mixing Equipment Co. 
Pacific Tank & Pipe Co 
Sun Shipbuilding & 

Drydock Co. 


Machinery, Coal Handling 
Bee Automatic Handling 
Equipment 


Adam 


Co. 


Machinery, Conveying and 
Elevating 
(See Conveying and Ele- 
vating Machinery) 


Machinery, Crashing. Grind- 
ing, and Pulverizing 

Bartlett & Snow Co. 
Bethlehem Steel Co. 

Day Co., J. H. 

Fuller Lehigh Co. 
Gruendler Pat. Crusher & 
Pulverizer Co. 

Hardinge Co. 

Mine & Smelting Supply Co 

Smith Engineering Works 

U. 8. Colloid Mill Corp. 
Williams Pat. Crusher & 
Pulv. Co. 


Machinery, Drying 

(See Drying Machinery) 
Machinery, Emulsifying 
U. 8. —— Mill Corp 


@achinery, Homogenizing 
Uv. 8 Colloid Mill Corp. 


Machinery, Material Hand- 


ting 

Bartlett & Snow Co. 
Combustion Engineer. Corp. 
Dust Recovery & Convey- 


4 Co, 

Jeffrey Mfg. Co. 

Kopers Construction Co. 
Link-Belt Co. 

Richardson Scale Co. 
Shepard Electric Crane & 
Hoist Co. 

Standard Conveyor Co. 

Yale & Towne Mfg. Co 


Machinery, Mixing and 


Kneading 
Abba, Inc., Paul O. 
Alsop Enginecring Co. 


Baker, Perkins Co 
Bartlett & Snow Co 
pest. ae Works Co. 
per & 
Puller. Lehigh’ Co 
Ideal Industrial Mchry. Co. 
Miller & Co.. Max B 
Mixing Basi ~ nt Co. 
Robinson M Co 
R les Coles. Eng. Co 
Engineering Works 
Stokes Machine Co., F. J. 
UU. 8. Colloid Mill Corp 
Webster Mfg. Co 


Machinery, Paint, 
& Lacquer 
Bartlett. & Snow Co. 

Machinery, Refrigerating 
Struthers-Welle Co. 
Worthington Pump & 
Mehry. Co. 

York Ice Machinery Corp. 


Inc. 


Varnish 


Screening 
, —~¥ é& J ated Co. 


Hardinge 

Jeffrey Mig. Co 
Kent Mill Co. 
Link Belt Co. 
Machinery, Special 
Biggs Boller Works 
Blaw-Knox C 


Co. 
Proctor & Schwartz, Inc. 
Moshines?. Thickening & 


Dewate ‘_- 

(a ool & Mach. Co. 
Dorr Co 

Hardinge Co. 

Oliver C nited Filters Co. 
Tolhurst Machine Works 

Machinery, Transmission 
(See Transmission Equip- 
ment) 


Machinery, Weighing 
Buffalo Scale 

Chatillon & Sons, John 
oe Pat. Fire Arms Mfg. 


Merrick Seale Co. 
Richardson Scale Co. 


Magnetic Separators 
a. ~de Magnetic Separator . 
0. 


Manganese, Metals & Alloys 
Electro Metallurgical Sales 


0. 
Metal & Thermit Co. 
Material Handling Equip’t 
(See Machinery, Material 
Handling) 


Metal Coating and Plating 
Amer. Machine & Fdry. Co. 
Struthers-Wells Co. 

United Chromium, Inc. 

Metallagraphic Equipment 
Bausch & Lomb Optical Co. 

Meters, Flow, Air Gas, 

Steam, Water, Coal 
Bailey Meter Co. 


Connersville Blower Co. 
General Electric Co. 
Republic Flow Meters Co 
Roots Co., P. H. & F. 
Microscopes 


Bausch & Lomb Optical Co. 
Mills, Gteitten, Rail, Pebble 


and Tube 
Abba, Inc., Paul O. 
Day Co., JI. iH. 


Hardinge Co. 
Robinson Mfg. 


Mixers 
(See Machinery, 
Kneading) 
Motors, Electric 
Century Electric Co. 
General Electric Co. 
Lincoln Electric Co. 
Mine & Smelter Supply Co. 
Wagner Electric Corp. 
Westinghouse Elec. 
Mfg. Co. 


Muffles 
Carborundum Co. 
Denver Fire Clay Co. 
Nickel, Sheet, Rod, Wire, etc. 
Nichols Copper Co. 


Nitrators 
Blaw-Knox Co. 

Buffalo Fdy. & Machine Co. 
Yolhurst Machine Works 

Nitrogen 
International Oxygen Co. 
Matheson Co. 

Nozzles, Spray 
Chicago Pneumatic Tool Co. 
Duriron Co. 

Hardinge Co. 

Monarch Mfge. Works 
Schutte & Koerting Co. 
Spray Eng. Co. 

Oil Burning Systems 
Bethlehem Steel Co. 

Ol! Circulating Systems, 
Industrial Heating 
Parks Cramer Co. 

Oll Engines, Diesel 
Bethlehem Steel Co 
Chicago Pneumatic Tool Co. 
Westinghouse Elec. & 

Mfg. Co. 
Worthington Pump & 
Mehry. Co. 

Ovens, Electric, Laboratory 

Freas-Thermo Electric Co. 


Ovens, Industrial. . 
Freas-Thermo Electric Co. 
General Electric Co. 
Koppers Co. 

Westinghouse Elec. & 
Mig. Co. 

Oxygen Gas 
International Oxygen Co. 
Linde Air Products Co. 
Matheson Co. 


Packing, Asbestos, Flax, 
Rubber, Metallic 


Co. 


Mixing 4 





Co, 
Garlock Packing Co ° 


Colts Pat. Fire Arms Mfg. 
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Packing, Metal 
Garlock Packing Co. 
Huron Industries, Inc. 


Pails, Steel 
Niles Steel Products Co. 


Paint & Varnish, Industrial 
Dixon Crucible Co. 
Quigley Furnace Specialties 


Co. 
Semet-Solvay Co. 


Panel Boards 
Republic Flow Meters Co. 


Pans, Vacuu 
(See Crystalizing Equip- 
ment) 


Perforated Metals 
Chicago Perforating Co. 
Hendrick Mfg. Co. 


Pipe Covering, Fittings, etc. 
Miller & Co., Max B 


Pipe, Riveted 
Struthers-Wells Co. 


Figo. Silica Ware 
ermal Syndicate, Ltd. 


Pipe, Wood 
Pacific Tank & Pipe Co. 


Pipe & Fittings, Brass 
American Manganese 
Bronze Co. 
Walworth Co. 


Pipe and Fittings, Cast Iron 
Albright Son & Co. 
National Pipe Bending Co. 
Pacific Foundry Co. 
Walworth Co. 


Pipe & Fittings, Glase 
Corning Glass Works 


rip et ggg Lined with 
Tin, Brass, Etc. 

Lead Lined = Pipe Co. 

Niagara Blower Co. 

Resisto Pipe & Valve Co. 

United Lead Co. 

Walworth Co. 


eye 8. & Fittings, Metal, Acid 
roo 


Amer. * sachine & Fdry. Co. 
Babcock & Wilcox Tube Co. 
Barber Asphalt Co. 
Chapman Valve Mfg. Co 
Duriron Co. 

International Nickel Co. 
Mereo Nordstrom Valve Co. 
Pacific Foundry Co. 


rie & Fittings, Rubber 


Goodrich Rubber Co., B. F. 


Pipe & Fittings, Stoneware, 
Acid Proof 
(See Chemical 
Acid Proof) 


Pipe Coverings, or py ~ 
Armstrong Cork & Ins 
tion Co. 


Piping, Jacketed 
Parks Cramer Co. 


Platinum Wire, Sheet, Foil, 
Crucibles, Lab. Ware 
American Platinum Works 
Baker & Co., Inc. 


Porcelain Grinding Rails 
McDanel Refractory 
Porcelain Co. 


Stoneware, 


ete. 
ula- 


Porcelain Linings 
McDanel Refractory 
Porcelain Co. 


Pottery, Acid Proof 
Knight, Maurice Co. 
U. S Stoneware Co. 


Powdered Coal : -[ 
Fuller Lehigh C 

Hardinge Co. 

Research Corp. 


Power Plant uipment 
Biggs Boiler Works Co. 
Braun & Co., C. F 
Bristol Company. The 
Buffalo Forge Co. 

Chicago Pneumatic Tool Co. 

Fuller Lehigh Co. 

General Electric Co. 

Jeffrey Mfg. Co 

Link Belt Co. 

Research Corp. 

Walworth Co. 

Webster Mfg. Co. 

Westinghouse Elec. & 

Mfg. Co. 

Williams Pat. Crusher & 
Iv. Co. 


Precipitation, Electrical 
Research Corp 
Western Precipitation Co. 


Pthalate, Alcohol 
Commercial Solvents Corp'n» 





Pulle 
| Caldwell & Son Co., H. W. 
Dodge Mfg. Corp. 


Fuller Lehigh Co. 

Reeves Pulley Co. 
Pulleys, Magnetic 

pes s Magnetic Separator 


Link-Belt Co. 


Pulverized Coal Equipment 
Combustion Engrg. Co. 
Fuller Lenigh Co. 

Hardinge Co. 
Kent Mill Co. 
: Bros. Impact P. 


‘0. 

Research Corp. 

Swenson Evaporator Co. 

Williams Pat. Crusher & 
Pulv Co. 


Pulverizers 
(See Machin 
Grinding and Pulverizing) 


Pump Plungers, Porcelain 
Aldrich Pump Co. 
Pumps, Acid Proof 
Aldrich Pump Co. 
American Cyanamid Co. 
American Well Works 
Beach-Russ Co. 
Blackmer Pump Co. 

mp Co. 


Crushing, 


Buffalo Steam 
Dayton-Dowd Co 
Duriron Co. 
Oliver United Filters Co. 
Resisto Pipe & Valve Co. 
Shriver & Co., T. 

Taber Pump Co. 

United Lead Co. 


Pumps, Air Lift 
(See Lifts, ne) 


Pumps, Automatic Sump 
Aldrich Pump Co. 


Pumps, Centrifugal 
American Well 
Aldrich Pump Co. 
Bethlehem Steel Co. 

Buffalo Steam Pump Co. 
Dayton-Dowd Co 
Be Laval Steam Turbine 
oO. 
Duriron Co. 
Mine & yd Supply Co. 
Taber Pump C 
Wilfley & Sons, “a. R. 
Worthington Pump & 
Mchry. Co. 


Pumps, Centrifugal 
Underwriters 

Aldrich Pump Co. 

Murray Pump & Valve Co. 


Pumps, Deep Well 
American ell Works 


Pumps, Hydraulic 
Aldrich Pump Co. 
Murray Pump & Valve Co. 
Southwark Mch. & Fdry. Co. 


Pumps, Multiplex 
Aldrich Pump Co. 


Pumps, Power 
Aldrich Pump Co. 


Pumps, Reciprocating 
Duriron Co. 


Pumps, Rotary 

Beach-Russ Co. 

Blackmer Pump Co. 
Chicago Paoumatic Tool Co 
Connersville Blower Co. 
Dayton-Dowd Co. 

Taber Pump Co. 


Wilfley & Sons, A. R. 
Pumps, Sand, Slime and 
Tailings 


Mine & benctter Supply Co. 
Wilfley & Sons, A. 


Pumps, Steam 

Aldrich Pump Co. 
Buffalo Steam Pump Co. 
Dayton-Dowd Co. 

De Laval Steam Turbine 


Co. 

Watson-Stillman Co. 
Worthington Pump & 
Mchry. Co. 


Pumps, Vacuum 
Beach-Russ Co. 
Buffalo Fdry. & Mch. Co. 
Buffalo Steam Pe. Co. 
Chicago Pneumatic Tool Co. 
Connersville Blower Co. 
Devine Mfg. Co.. J. P. 
Oliver United Filters Co. 
Sullivan Machinery Co. 
Wheeler Mfg. Co. 
Worthington Pump & 
Mehry. Co. 


Pumps, Variable Capacity 
Aldrich Pump Co. 


meter Protection Tubes 
ristol Company, The 
Carborundum Co. 
— Refractory Porce- 
ain C 
Republic ree Meters &. 
Roots Co.. i. F. M. 








P. & 
Thermal Syndicate, Ltd. 
| Brietol Co Co., The Ine. 


| Hoskins Mfg. Co. 
Kepublic Fiow Meters Co. 

Radiation Units, Acid Proof 
Duriron " 

Recorders, CO, 

Republic Flow Meters Co. 


Recorders, fie Gravit 
Bailey Meme Oe ” 


Recording Instruments 
Amer haeffer & Buden- 
berg Corp. 

Bailey Meter Co. 

Bristol Co.. The 


ter Co. 
Republic Flow Meters Co. 


Rectifiers, Electric 
Research Corp. 


Recu 
Blaw Knox Co. 
Smith Corp, A. 0. 


Reels, etting 
Robinson Mfg 


Refractories 

Bartley Crucible Co. 
Carborundum Co. 

General Refractories Co. 
McDanel Refractory Porce- 
lain Co. 

Roots Co., P. H. & F. M. 

Refractometers 

Bausch & Lomb Optical Co. 


Re tors, Pressure and 
emperature 

Bristol Company. The 
Fulton Sylphon Co. 
General Electric Co. 
Mason Regulator Co. 
Moto Meter Co. 

Nat'l Electric Heating Co. 
Powers Regulator Co. 


~~ 7 prams & Com- 
¢ 
Westinghouse Elec. & 


Mfg. Co 


Resistors, Electrical 
Hoskins Mfg. Co. 





Rhodium 
Baker Platinum Works 


Rods, Glass 
Corning Glass Works 


Roofing, Siding. Sheets & 
— Plain & Corru- 


f.——~* Rolling Mill Co. 
Rethleh@m Steel Co 
Robertson Co., H 


Rust-Proofing 
Parker Rust-Proofing Co. 


Saccharimeters 
Bausch & Lomb Optical Co, 


Salt 
Pennsylvania Salt Mfg. 


Scales, Automatic 
Buffalo Scale Co. 
Chatillon & Sons, 
Merrick Scale Co 


Screens, Inclined, Vibrating, 

Gyratory, ete. 

Bartlett & Snow Co. 

Day & Co., J. H. 

Kent Mfg. Co. 

Link-Belt Co. 

Robinson Mfg. Co. 

Robins Conveying Belt Co. 
Simpson Co.. The Orville 
Smith Engineering Works 
Traylor Vibrator Co. 


Sereens, Wire, Brass, Copper 
and Steel 

Chicago Perforating Co. 
Cleveland Wire Cloth & 


Mfg. Co. 
Hendrick Mfg. Co. 
Link-Belt Co. 

Newark Wire Cloth Co. 
Robins Conveying Belt Co. 
Smith Engineering Works 
Traylor Vibrator Co. 


Co. 


John 


Serews Conveyors 
Caldwell & Son Co., H. W. 


Second-Hand uipment 
(Searchlight Section) 
Archer & Baldurn, Inc. 
Briggs & Turivas 
Consolidated Products Corp. 
Equipment Sales Co. 
Heinecken Engrg. Co. 
Kehoc, Robt. P. 

Lawler. Edward W 


Logan, B. 

Machinery & Equipment Co. 
Miller, I. 

Monsanto Chemical Works 
Nashville Industrial Corp’p 
Stein Brill Co 


United Rubber Mchry. 
Exchange 


, Air, Gas 
ardinge Co. 
Kent Mill Co. 
ond Bros. 


Impact 
Pulverizer Co. 
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FACTS DO NOT LIE « « « 


ACTS should be the only They prolong shutdowns due 

basis of selection in any to refractory failure from 

class of chemical equip- three to five times. 
ment. Facts determine 
whether you should standard- 
ize on one product to the 
exclusion of others. Facts 
determine the profit or loss 
incident to the use of a prod- We have had _ guaranteed 
uct. Facts cannot lie. Nielsen Surveys made in doz- 
The facts of the performance _ ens of plants where Lawtonite 


of Lawtonite Refractories are is used. The results back up 
these: 


These facts are thoroughly 
familiar to the many indus- 
trial plants where Lawtonite 
is in service. 


our claims in every par- 
They cost more than common ticular. These Surveys are 
refractories. ; quoted verbatim in our book 
thes reduce maintenmee “Laytonite Refractory 


99 - - 
They give about 400% greater Facts. Let us send you a 


life under normal or the most free copy with our compli- 
punishing service. ments. 


LAWTONITE IS BETTER 






JONATHAN BARTLEY CRUCIBLE CO. 


Manufac:urers to several of the largest furnace and combustion engineering companies. 


TRENTON, N. J. 










BRANCHES: 
age ancis Wagner D. M. Hamiiton E. D. Bullard Co. W. T. Withers Supply Co. A. C. Moulton 
a Franciseo St. 2842 W. Grand Blvd 275 8th St., Martin Bldg. 206 S. W. Temple 
Wey ACY “ "aso, Tex Detroit, Mich. San Francisco, Calif. Birmingham, Ala. Salt Lake City, Utah 
PRODUCTS: 


PRODUCTS 
VI RADE [SAAR 


®€0.U-8. PAT. OFS. 








ACID PROOF 


- 


Order a 16-ib. can 
at $4.00 or write 
for sample and 
catalogue. 


Chemical & 


Metallurgical Engineering — Vol.35, No.12 





Used by leading CHEMICAL MANUFAC. 
TURERS for laying brick or lining acid con- 
tainers. Painted on metal it prevents corrosion. 








FIREPROOF 


rae REPAIRING INSULATING SEALING 


* LIQUID PORCELAY, 


al 


A SAESIVE. CEMENTS 





ACIDPROOF OI!LPROOF 


Cement 
Problems 


Solved 








TECHNICAL PRODUCTS COMPANY 


Industrial Cements for all purposes 


116 S. Sheridan Ave. 


Pittsburgh, Pa. 








Separators, Centrifuxgnl 
American Tool & Mch. 
Fletcher Works 
Tolhurst Machine Works 


Co 


Separators, Inclined Vibra- 
tor, ete. 
(See Screens, Inclined, Vi- 


bratory, Gyratory, etc.) 


Sheets, Rubber Lined 


Goodrich Rubber Co., B. F 


Shredders 
ba! se Pat. Crusher & 
Pulv. Co. 


Sieves, Laboratory 
Chicago Perforating Co 
Newark Wire Cloth Co. 


Sifters, Gyratory, Vibrating, 
ete 


(See Screens, Inclined, Vi- 
bratory, Gyratory, etc.) 


Silent Chains 
Morse Chain Co. 


Silica, Fused 
Thermal Syndicate, Ltd. 

Bilicon, Metals & Alloys 
Electric Metallurgical Sales 
Corp. 


Sinks, Laboratory, Acid 
Proof 

Alberene Stone Co. 

Duriron Co. 


Knight, Maurice A. 
Skylights 

Robertson Co., H. H. 

Sedna Ash 

American Cyanamid Co 
Diamond Alkali Co 
Solvents, Inflammable and 


Non-Inflamma ble 
American Solvents & Chem- 
ical Corp'n 
Carbide & Carbon Chemical 
Corp. 
Commercial Solvents Corp'n 
U. 8. Industrial Chem. Co. 


Solvent Recovery A 
American Solvent 
Corn 

Riees Boiler Works Co. 


ratus 
covery 


Buffalo Fdv. & Mch. Co 
Silica Gel Co. 
Speed Reducers 


Falk Corp 
Horshurgh-Scott Co 
Huron Induetries. Inc 
Jones Foundry & Mch 
Link-Relt Co 

Morse Chain Co 
Philadelphia Gear Works 
Shepard Electric Crane & 
Hoist Co 


Spray Drying Syatem< 
uffalo Forge ( 

Industrial Associates, Inc. 

Research Corp 


Spray Enegr'e Co. 


Spray Systems 
(See Noaweles 
Hardinge Co 
Industrial Associates, Inc 
Spray Engr'¢ Co. 


Spray) 


Sprockets 
Morse Chain Co 


Stacks and Standpipes 
Biggs Boiler Works Co. 
Coatesville Boiler Works 
Lancaster Iron Works 


Stainless Steel Construction 
Laneaster Iron Works 
Struthers-Welle Co 








Stair Seve. Safety 


Blaw-Knox Co. 
Carborundum Co. 
Hendrick Mig. Co. 


Irving Iron Works Co. 


Steam Purifiers 
Blaw-Knox Co. 


Steam Traps 
Morehead Mfg. Co. 


Steel Bars, Billets Plates & 
Shapes, Cold Kolled and 
Strip 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Central Alloy Steel Co. 


Steel, High Speed 
Central Alluy Steel Co. 


Steel Plate Construction 
Biggs Boiler Works Co. 
Cuatesville Boiler Works 
Hendrick Mfg. Co. 
Lancaster Lron Works 
Smith Cor A. 
Struthers-Wells Co. 


Steel Plate Products 
Biggs Boiler Works 
Blaw-Knox Co. 
Duff Patents Co. 
Smith Corp., A. O. 


Steel, Stainless 
Bethlehem Steel Co. 


Steel Structural 
American Rolling Mill Co. 
Bethlehem Steel Co. 


Still Plugs 
Blaw-Knox Co. 
Merco-Nordstrom Valve Co. 


Stills, Cracking. Crade, High 
lressure, ete. 
Biggs Boiler Works Co. 
Lancaster [ron Works 
Smith Corp., A. O. 


Stills, Vacuum 
Liberty Coppersmithing Co. 
Smith Corp., A. O 


Stills, Water 
Barnstead Still & Sterilizer 


Co. 

Stokes Machine Co.., 
Sun Shipbuilding & 
Drydock Co. 


Stirrers 
Duriron Co. 


Stokers 
Babcock & Wilcox Co 
Combustions Engrg. Corp. 


Stoneware, Acid Proof 
(See Chemical Stoneware, 
Acid Proof) 


Strainers 
Elliott Co 
Mason Reculator Co. 


Sulphonators 

Blaw-Knox Co. 

Buffalo Fdry. & Mch. Co. 
Smith Corp., A. O. 


Sulphur 
American Cyamid Co 
Texas Gulf Sulphur Co. 


Superhenters 
Baheock & Wilcox Co. 
General Electric Co. 


Switches & Switchboards 
Colts Pat. Fire Arms Mfg. 
Co, 
8 ons, Acid 
onarch Mfg. Wks. 
Schutte & Koerting Co. 


F. J. 


Tachometers 
American Schaeffer & 
Budenberg Corp'n 
Bristol Company, The 


Tanks, Enameled and Gliss 
Lined 


Alsop Engineering Co. 
Piaudler Co. 


Tanks, Iren and Steel 
Blaw-Knox Co. 
Coatesville Boiler Works 
Biggs Boiler Works Co. 
Combustion Engrg. Corp. 
Duff Patents Co. 
Veneral Tank Co. 

Heine Boiler Co. 
Lancaster Iron W--* 
Pressed Steel Tank Co. 

Smith Corp., A. O. 
Struthers- Wells C 0. 
Sun Shipbuilding & 
Drydock Co 


Tanks, Lead-Lined 

Alsop Engineering Co. 
Biggs Boiicr Works Co. 
General Tank Co. 
Hauser-Stander Tank Co. 
Hugh Co. 

Lead Lined Iron Pipe Co. 
Liberty Coppersmithing Co. 
Niagara Blower Co. 

Niles Steel Products Co. 
Resisto Pipe & Valve Co. 
United Lead Co. 


Tanks, Metal, Acid Proof 
Duriron Co 


Tanks, Rubber-Lined 
American Hard Kubber Co. 
General Tank Co 
Goodrich Rubber Co., B. F. 
Hauser-Stander Tank Co. 


Tanks & Vats, Stoneware, 
Acid Proof 
(See Chemical Stoneware, 
Acid Proof) 


Tanks & Vats, Wood 
Atlantic Tank & Barrel 
Corp'n 
General Tank Co. 
Hauser-Stander Tank Co. 
Pacific Tank & Pipe Co. 
Woolford Wood Tank Co. 


Temperature Recorders 
Republic Flow Meters Co. 


Testing Laboratories 
(See Professional Directory) 


Thermometers 
Amer. Schaeffer & Buden- 
berg Corp'n 
Bailey Meter Co. 
Bristol Company, 
Foxboro Co. 
Moto Meter Co. 
Republic Flow Meters Co. 


The 


Thickeners 
(See Machinery, Thickening 
and Dewatering) 


Tile or Blocks, Acid Proof 
Knight. Maurice A. 
U. 8. Stoneware Co. 


Tower Packing or Filling 
Chemical Construction Co. 
General Ceramics Co. 
Knight, Maurice A. 

U. 8S. Stoneware Co. 


Towers & Accesso:.cs, Acid 
Proof Stoneware 
(See Chemical Stonewarte, 
Acid Proof) 


Transformers 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Wagner Electric Co. 
Westinghouse Elec. & 

Mfg Ce. 





Transmission Equipment 
Caldwell & Son Co.. H. 
Corning Glass Works 
Dodge Mfg. Corp. 
Goodrich Rubber Co., B. F. 
Jeffrey Mig. Co. 

Morse Chain Co. 
Philadelphia Gear Works 
Reeves Pulley Co. 
Westinghouse Elec. & 
Mfg. Co. 


Traps, Air, Steam, Return, 
and Non-Return, etc. 
Walworth Co. 


Trayee Evprorating & Drying 
Buffalo & Machine Co. 

Corning Giese Works 

Thermal Syndicate, Ltd . 


Treads, Safety, Stair & 
Lad 
Co 


der 
Blaw-Knox 
Hendrick Mfg. Co. 
Irving Iron Works Co. 
Trucks, Lift 
Yale & Towne Mfe 


Tubes, Acid Resisting 
Babcock & Wilcox Tube Co. 


Tubes, Glass 
Corning Glass Works 


Tubes, Silica 
Roots Co., P. H. & F. 
Thermal Syndicate, Ltd: 


Turbines, Steam 
a val Steam Turbine 
o 


Elliott Co. 

General Electric Co. 
Walworth Co 
Westinghouse Elec. & 
Mfg. Co. 

Vacuum Condensers 
Wheeler Mfg., C. H 


Valve Discs 
Colts Pat. 


Co. 


Fire Arms Mfg. 


Co, 
Garlock Packing Co 


Valves 

Walworth Co. 

Valves & Accessories, High- 
Pressure 

Merco Nordstrom Valve Co. 
Walworth Co. 
Watson-Stillman Co. 
Yarnall-Waring Co. 


Valves & Cocks, Stoneware 
Acid Proof 
(See Stoneware, 
etc. 


Valves and Fittings, Brass 
American Manganes> 
Bronze Co. 

Merco Nordstrom Valve Co 
Walworth Co. 


— & Fittings, Lead- 


Lin 
Resisto Pipe & Valve Co. 
United Lead Co. 


Valves and Metal 


Chemical, 


Acid Proo 
American Manganese 
Bronze Co. 

Duraloy Co.. The 
Duriron Co. 


Jenkins Bros. 

Lead Lined Tron Pine Co 
Merco Nordstrom Valve Co 
Schutte & Koerting Co. 
Walworth Co. 


Valves, Balanced, Float, 
ducing, ete. 
Mason Regulator Co. 


Valves, Hydraulic 

Murray mp & Valve Co. 

arta Mach. & Fadry. 
o. 


Re. 





Valves, Lubricated 
Merco-Nordstrom Valve Co. 
Murray Pump & Valve Co. 


Valves, Pump, Rubber 
Colt’s Patent Fire Arms 
Mfg. Co. 

Garlock Packing Co. 


Valves, Special 
American Manganese 
Bronze Co. 
Duraloy Co., The 

Fulton _~-- Co. 
Garlock Packing Co. 
Jenkins Bros. 

Merco Nordstrom Valve Co. 
Monarch Mfg. Works 
Moto Meter Co. 

Powers Regulator Co. 


Vanadium, Metals & Alloys 
Electric Metallurgical Salee 


Corp. 
Wheeler Mfg., C H. 


Variable Speed Transmissions 
Reeves Pulley Co. 


Ventilating Apparatus 
American Blower Co. 
Bayley Blower Co. 
Duriron Co. 

Dust Recovering & Convey- 
ing Co. 
Elliott Co. 
General Electric Co. 
Hartzell Propeller Co. 
Jeffrey Mfg. Co. 
Northern Blower Co. 
Robertson Co., H. H. 
Sturtevant Co., B. F. 
Westinghouse Elec. & 
Mfg. Co. 
Vibrating Screens 
(See Screens, Inclined 
Gyratory & Vibrating) 


Waste Heat Reclamation 

Equip. 

7 * Guenching Equipment 
or 


Wheeler Mfe., C. H. 


Waterproofing Compounds 
Celite Products Co. 
Quistey Furnace Specialties 

0. 


Wao & Accessories 

Lineoln Electric Co. 
Westinghouse Elec, & 
Mig. Co. 


Welding & Cutting 
International Oxygen Co. 
Niagara Blower Co 


Wang, De —» and Hammer 
Blaw-Knox Co. 


Wetting, Ee —4~y 
Blaw-Knox Co. 


Welding, Gas 
American Well Works 
Blaw-Knox Co 
Prest-O-Lite Co. 


Winches 
Shepard Electric Crane & 
Hoist Co. 


Wire Cloth 

Baker Platinum Works 

Chicago Perforating Co. 
Cleveland Wire Cloth & 
Mfg. Co 

Newark Wire Cloth Co. 


Wire, Heat & Acid Resisting 
General Electric Co. 


renches 
Walworth Co. 


Zirconium, A a 
Electric Metallurgical Sales 
Corp. 
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igh Pressure Tank; 
Riveted and Welded 
Construction for 
Superheated Steam, 





Hemisphercal Tanks, 
Superheated and Gener- 
ator Covers 


Consider Biggs 
for Accurate Steel Plate 


Since 1887, Biggs facilities, ever 
widening in scope and extent, 
have been devoted to the ac- 
curate fabrication and prompt 
delivery of steel plate work of 
every description. 


This wide experience and inti- 
mate contact with service condi- 
tions is backed by a great mod- 
ern plant adequately equipped 
for every contingency. The 
equipment illustrated above, for 
example, indicates the broad 
way in which Biggs serves the 
chemical, oil and related indus- 
tries. 


Although specializing in steel 
plate construction to customers’ 


Fabrication 


specifications, Biggs carries in 
stock 135 standard sizes of stor- 
age and pressure tanks for im- 
mediate delivery. Riveted or 
welded steel pipe, penstocks, 
stacks and breachings are among 
the products which we are pre- 
pared to supply in large quan- 
tities. 

If you would like to know more 
about the way Biggs can serve 
you, mail the coupon below for 
our interesting literature fully 
illustrating Biggs facilities and 
showing typical special jobs. 


THE BIGGS BOILER WORKS COMPANY 
General Offices and Works: 1020 Bank Street, Akrag,. Ohio 
Eastern Sales Office: 300 Madison Avenue, New York City 
Western Sales Office: 35 South Dearborn Street, Chicago 






aig a, 


TRADE MARK RECISTERED 


TANKS AND GENERAL 


ey STEEL PLATE WORK 


for the Chemical and Metallurgical Industries 


Large Ri d 
Whltes ivored at 


Jacketed Vulcanizer or Auto- 
clave Stay-bolted Construc 
tion for Dry Heat Process 








Steel Plate Equipment 
Built by Biggs 


Rotary Bleaching Boilers 

Digesters 

Vulcanizers 

Riveted Steel Tanks for Stor- 
age and Pressure 

Oil Refinery Equipment 

Brick Hardening Cylinders 

Super Plantation Machinery 

Paint Making Machinery 

Flumes 

Retorts 

Smokestacks 

Heaters 

Stills 

Creosoting Cylinders 

Rubber Machinery 

Rotary Dryers 

Oil Separators 

Glue Mixers 

Penstocks 

Riveted and Welded Steel Pipe 

Agitators 

Incinerators 

Autoclaves 

Kiers 

Annealing Boxes 

Galvanizing Kettles 

General Steel Plate Construc- 
tion of Every Description 








Please attach to your letterhead 








The Biggs Boiler Works Company 
1020 Bank Street, East Akron, Ohio 


Send “What Biggs Does and How” to 


Address --_-_-- 
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Every care is taken to make it accurate, 


This index is published as a convenience 
assumes no responsibility for errors or omissions 


but Chemical and Metallurgical Engineering 
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